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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference to Related Applications 
[0001] This application is a continuation-in-part of U.S. patent application serial 
number 09/969,922. attorney docket numtwr 25791.69, filed on 10/3/2001, which 
issued as U.S. Patent No. 6.634,431, which was a continuation-in-part of U.S. 
patent application serial number 09/440.338. attorney docket number 25791.9.02. 
filed on 11/15/1999, wWch Issued as U.S. Patent No, 6,328,113, which claimed the 
benefit of the filing date of U.S. provisional patent application serial number 
60/108,558, attorney docket number 25791.9, filed on 11/16/1998. the disclosures 
of which are incorporated herein by r^erence. 

[0002] The present application is related to the foltowing: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial no. 09/502,350, 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application 
serial no. 09/440,338, attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. 
patent application serial no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, (6) U.S. patent application serial no. 09/512,895. attorney docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent application 
serial no. 09/588.946. attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, (10) PCT patent application serial no. PCT/USOO/18635. attorney 
docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. provisional patent application 
serial no. 60/162,671. attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attomey docket no. 25791.29. 
filed on 9/16/1999. (13) U.S. provisional patent application serial no. 60/159,082. 
attomey docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisional patent 
application serial no. 60/159.039. attomey docket no. 25791.36. filed on 
10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033. attomey 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application 
serial no. 60/212,359. attomey docket no. 25791.38. filed on 6/19/2000, (17) U.S. 
provisional patent application serial no. 60/165,228, attomey docket no. 25791.39, 
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filed on 11/12/1999. (18) U.S. provisional patent application serial no. 60/221.443. 
attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent 
appHcation serial no. 60/221,645. attorney docket no. 25791.46. filed on 7/28/2000, 
(20) U.S. provisional patent application serial no. 60/233,638. attorney docket no. 
25791.47, filed on 9/18/2000. (21) U.S. provisional patent application serial no. 
60/237,334. attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional 
patent application serial no. 60/270.007, attorney docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent application serial no. 60/262.434. attorney 
docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application 
serial no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. 
provisional patent application serial no. 60/303,740. attorney docket no. 25791.61, 
filed on 7/6/2001; (26) U.S. provisional patent applicata'on serial no. 60/313,453. 
attorney docket ho. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent 
application serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; 
and (28) U.S. provistonal patent application sisrial no. 60/318.386. attorney docket 
no, 25791.67.02. filed on 9/10/2001. the disclosures of wliich are incorporated 
herein by reference. 

Background of the Invention 
[0003] This invention relates generally to oil and gas exptoration. and in 
particular to isolating certain subterranean n>ne8 to fedlitate oil and gas 
exploration. 

[0004] During oil exploration, a weUbore typically traverses a number of zones 
wilWn a subterranean fbnnatton. Some of these subtennnean zones will produce 
oil and gas. while others will not. Further, it is often necessary to isolate 
subterranean zones from one another in order to facilitate ttie exploration for and 
production of on and gas. Existing methods for isolating subterranean production 
zones In order to fedlitate the exploration for and production of oil and gas are 
complex and expensive. 

[0005] The present inventkm is directed to overcoming one or more of the 
limitations of the existing processes for isolating subterranean zones during oil and 
gas exploration. 

Summary of the Invention 
[0006] According to one aspect of the present invention, an apparatus is 
provWed that includes a zonal isolation assembly including: one or more solid 



2 



25791.292 



tubular members, each solid tubular member Including one or more extemal seals; 
and one or more perforated tubular members coupled to the solid tubular members: 
and a shoe coupled to the zonal isolation assembly. One or more of the perforated 
tubular members include an elastic sealing member coupled to the perforated 
tubular member and covering one or more of the perforations of the perforated 
tubular member. 

[0007] According to another aspect of the present invention, an apparatus is 
provided that Includes a zonal isolation assembly including one or more primary 
solid tubulars. each primary solid tubular including one or more external seals; n 
perforated tubulars coupled to the primary solid tubulars; and n-1 int^nnediate solid 
tubulars coupled to and interieaved among the perforated tubulars. each 
Intermediate solid tubular including one or more extemal seals; ar^d a shoe coupled 
to the zonal isolation assembly. One or more of the perforated tubular members 
include an elastic sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular member. 
[00081 According to another aspect of the present Invention, a method of 
isolating a first subterranean zone from a second subtenanean zone In a wellbore 
Is provided that includes positioning one or more primary solid tubulars within the 
wellbore, the primary solid tubulars traversing the first subterranean zone, 
positioning one or more perforated tubulars wittiln the wellbore. the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the 
first subten^anean zone to the second subterranean zone wittiln the wellbore 
external to ttie solid and perforated tubulars. and covering one or more of the 
perforations of one or more of ttie perforated tubular .members using an elastic 
sealing member. 

[0009] According to anottier aspect of the present invention, a method of 
extracting materials from a producing subtenanean zone in a wellbore. at least a 
portion of the wellbore including a casing is provided that Includes positioning one 
or more primary solid tubulars within the wellbore. fluidicly coupling ttie primary 
solid tubulars with the casing, positioning one or more perforated tubulars wittiln the 
wellbore, ttie perforated tubulars traversing ttie producing subterranean zone, 
fluidicly coupling ttie perforated tubulars wltti ttie primary solid tubulars. fluidicly 
isolating ttie producing subtenanean zone from at least one ottier subterranean 
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zone Within the weilbore, fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone, and covering one or more of the 
perforations of one or more of the perforated tubular members using an elastic 
sealing member. 

[0010] According to another aspect of the present Invention, an apparatus is 
provided that includes a subterranean formation Including a weilbore. a zonal 
Isolation assembly at least partially positioned within the weilbore including: one or 
more solid tubular members, each solid tubular member including one or more 
external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe positioned within the weilbore coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fonned by a radial expansion process perfomied within the 
weilbore. and one or more of the perforated tubular members include an elastic 
sealing member coupled to the perforated tubular member and covering one or 
more of the perforations of the perforated tubular member, 
poll] According to another aspect of the present invention, an apparatus Is 
provided that includes a subterranean formation including a weilbore, a zonal 
isolation assembly positioned within the weilbore including: one or more primary 
solid tubuiare, each primary solid tubular including one or more external seals, n 
perforated tubuiars positioned coupled to the primary solid tubuiare, and n-1 
intermediate solid tubulars coupled to and Interieaved among the perforated 
tubuiare, each intermediate solid tubular Iriduding one or more e)itemai seals, and 
a shoe coupled to the zonal Isolation assembly. At least one of the primary solid 
tubuiare, the perforated tubulars. and the intermediate solid tubuiare are fonned by 
a radial expansion process perfomied within the weilbore. and one or more of the 
perforated tubulai^ members Include an elastic sealing member coupled to the 
perforated tubular member and covering one or more of the perforations of the 
perforated tubular member. 

[0012] According to another aspect of the present invention, a method of 
Isolating a first subten^nean zone from a seoorwi subterranean zone In a weilbore 
Is provided that includes positioning one or more primary solid tubuiare within the 
weilbore. the primary solid tubulars traversing the first subten-anean zone, 
positioning one or more perforated tubuiare within the weilbore, the perforated 
tubulars traversing the second subten^nean zone, radially expanding at least one 
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Of the primary solid tubulars and perforated tubulars within the wellbore. fluididy 
coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated' tubulars, 
and covering one or more of the perforations of one or more of the perforated 
tubular members using an elastic sealing member. 

[001 3J According to another aspect of the present Invention, a method of 
extracting materials from a producing subterranean zone In a wellbore. at least a 
portion of the wellbore Including a casing. Is provided that includes positioning one 
or more primary solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the wellbore. the peribreted tubulare traversing the 
producing subterranean zone, radially expanding at least one of the primary solid 
tubulare and the perforated tubulars within the wellbore. fluididy coupling the 
primary solid tubulare with the casing, fluididy coupling the perforated tubulare vwth 
the primary solid tubulare. fluididy Isolating the produdng subterranean zone from 
at least one other subterranean zone within the weHbore. fluididy coupling at least 
one of the perforated tubulare with the produdng subterranean zone, and covering 
one or more of the perforations of one or more of the perforated tubular membere 
using an elastic sealing member. 

[0014] According to another asped of the present invention, an apparatus is 
provided that indudes a subterranean formation induding a wellbore. a zonal 
Isolation assembly positioned within the wellbore induding: n solid tubular membere 
positioned within the wellbore. each sdid tubular member induding one or more 
external seals, and n-1 perforated tubular membere positioned within the wellbore 
coupled to and interleaved among the solid tubular membere. and a shoe 
positioned within the wellbore coupled to the zonal Isolation assembly. One or 
more of the perforated tubular membere indude a tubular elastic sealing member 
coupled to the perforated tubular member and covering one or more of the 
perforations of the perforated tubular member. 

[0015] According to another asped of the present Invention, a system for 
isolating a firet subterranean zone from a second subtenranean zone in a wellbore 
Is provided that includes means for positioning one or more primary solid tubulare 
within the wellbore. the primary solid tubulare traverelng the first subterranean 
zone, means for posiUoning one or more perforated tubulare vi«hln the wellbore. 
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the perforated tubulars traversing the see»nd subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
perforated tubulars, and means for sealing one or more of the perforations of one 
or more of the perforated tubular members. 

[0016] According to another aspect of the present Invention, a system for 
extracting materials from a producing subterranean zone In a wellbore. at least a 
portion of the wellbore including a casing. Is provided that includes means for 
positioning one or more primary solid tubulars v»lthln the wellbore. means for 
fluWIdy coupling the primary solid tubulars with the casing, means for positioning 
one or more perforated tubulars within the wellbore. the perforated tubulars 
traversing the producing subtenanean zone, means for fluididy coupling the 
perforated tubulars with the primary solid tubulare, means for fluididy isolating the 
produdng subterranean zone from at least one other subterranean zone within the 
wellbore, means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, and means for sealing one or more of the 
perforations of one or more of the'perforated tubular members using an elastic 
sealing memt)er. 

10017] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subtenranean zone In a wellbore 
Is provided that indudes means for positioning one or more primary solid tubulars 
within the wellbore, the primary solid tubulare travereing the first subterranean 
zone, means for positioning one or more perforated tubulare within the wellbore. 
the perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the primary solid tubulare and perforated tubulare within 
the wellbore. means for fluididy coupling the perforated tubulare and the primary 
solid tubulare. means for preventing the passage of fluids flrom the first 
subtenranean zone to the second subtenanean zone within the wellbore external to 
the primary solid tubulare and perforated tubulare. and means for sealing one or 
more of the perforations of one or more of the perforated tubular membere using an 
elastic sealing member. 

[0018] According to another aspect of the present invention, a system for 
extrecting materials from a produdng subterranean zorie in a wellbore. at least a 
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portion of the wellbore including a casing, is provided that includes means for 
positioning one or more primary solid tubulans wltliin the welllwre, means for 
positioning one or more perforated tubulars within the welltwre, the perforated 
tubulars traversing the producing subten-anean zone, means for radially expanding 
at least one of the primary solid tubulars and the perforated tubulars within the 
wellbore. means for fluididy coupling the primary solid tubulars vwth the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars. means 
for fluidicly Isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone, and means for 
sealing one or more of the perforations of one or more of the perforated tubular 
members using an elastic sealing member. 

lOOIfl According to another aspect of the present Invention, a system for 
Isolating subterranean zones traversed by a wellbore Is provided that Indudes a 
tubular support member defining a first passage, a tubular expansion cone defining 
a second passage fluididy coupled to the first passage coupled to an end of the 
tubular support member and comprising a tapered end, a tubular liner coupled to 
and supported by the tapered end of the tubular expansion cone, and a shoe 
defining a valveable passage coupled to an end of the tubular liner. The tubular 
liner Indudes one or more expandable tubular members that each indude: a 
tubular body comprising an Intennediate portion and first and second expanded 
end portions coupled to opposing ends of ttie Intennediate portion, and a sealing 
member coupled to the exterior surface of the intennediate portion, and one or 
more perforated tubular members coupled to the expandable tubular members. 
The inside diameters of the perforated tubular members are greater than or equal 
to Oie outside diameter of the tubular expansion cone. 

[0020] According to another aspect of the present invention, a method of 
Isolating subtenanean zones traversed by a wellbore is provided tiiat indudes 
positioning a tubular liner within the wellbore, and radially expanding one or more 
discrete portions of the tubular liner into engagement with the wellbore. The tubular 
liner indudes a plurality of tubular members, and one or more of the tubular 
members are radially expanded into engagement with ttie wellbore and one or 
more of the tubular members are not radially expanded Into engagement with the 
wellbore. The tubular liner indudes one or more expandable tubular nrtembers that 
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each include: a tubular body comprising an interme^ate portion and first and 
second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intermediate 
portion, and one or more perforated tubular members coupled to the expandable 
tubular members. The inside diameters of the perforated tubular members are 
greater than or equal to the maximum Inside diameters of the expandable tubular 
members. 

[00211 According to another aspect of the present invention, an apparatus for 
isolating subterranean zones Is provided that includes a subterranean formation 
defining a borehole, and a tubular liner positioned in and coupled to the borehole at 
one or more discrete locations. The tubular liner includes a plurality of tubular 
members, and one or more of the tubular members are radially expanded Into 
engagement with the borehole and one or more of the tubular members are not 
radially expanded Into engagement with the borehole. The tubular liner Is couple* 
to the borehole by a process that Includes positioning the tubular liner within the 
borehole, and radially expanding one or more discrete portions of the tubular liner 
into engagement with the borehole. 

[0022] According to another aspect of the present Invention, a method of sealing 
an annulus between a welibore and a tubular member positioned within the 
wellbore Is provided that includes coupling a sweliable elastomeric material to the 
exterior of the tubular member that swells In the presence of fluidic materials to 
sealingiy engage the wellbore. 

Brieir Description of the Drawings 
[0023] FIG. 1 is a fragmentary cross-sectional view illustrating the Isolation of 
subterranean zones. 

[0024] Fig. 2a is a cross sectional Illustration of the placement of an Illustrative 
embodiment of a system for isolating subtenranean zones within a borehole. 
[0025] Fig. 2b is a aoss sectional illustration of the system of Fig. 2a during the 
injection of a fluidic material into the tubular support member. 
[0026] Fig. 2c is a aoss sectional illustration of the system of Fig. 2b while 
pulling the tubular expansion cone out of the wellbore. 

[0027] Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the 
tubular expansion cone has been completely pulled out of the wellbore. 
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[0028] Fig. 3 is a cross sectional illustration of an illustrative embodiment of the 
expandable tubular members of the system of Fig. 2a. 

[0029] Fig. 4 Is a flow chart illustration of an illustrative embodiment of a method 
for manufacturing the expandable tubular member of Fig. 3. 
[0030] Fig. 5a is a cross sectional illustration of an Illustrative embodiment of the 
upsetting of the ends of a tubular member. 

[0031] Fig. 5b is a cross sectional illustration of the expandable tubular member 
of Fig. 5a after radially expanding and plastically deforming the ends of the 
expandable tubular member. 

[0032] Fig. 5c is a cross sectional illustration of the expandable tubular member 
of Fig. 5b after forming threaded connections on the ends of the expandable tubular 
member. 

[0033] Fig. 5d is a cross sectional Illustration of the expandable tubular member 
of Fig. 5c after coupling sealing members to the exterior surface of the intermediate 
unexpended portion of the expandable tubular member. 

[0034] Fig. 6 is a cross-sectional Illustration of an exemplary embodiment of a 
tubular expansion cone. 

[0035] Fig. 7 Is a cross-sectional illustration of an exemplary embodiment of a 
tubular expansion cone. 

[0036] Fig. 8a Is a fragmentary cross-sectional illustration of an exemplary 
embodiment of a perforated tubular member that includes an elastic tubular sealing 
member coupled to the perforated tubular member. 

[0037] Rg. 8b is a fragmentary cross-sectional illustration of the perforated 
tubular member of Fig. 8a after the swelling of the sealing member. 

Detailed Description of the liiustratlve Embodiments 
[0038] An apparatus and method for Isolating one or more subterranean zones 
from one or more other subten-anean zones is provided. The apparatus and 
method permits a producing zone to be isolated from a nonprodudng zone using a 
combination of solid and slotted tubulars. In the production mode, the teachings of 
the present disclosure may be used in combination with conventional, well known, 
production completion equipment and methods using a series of packers, solid 
tubing, pert^orated tubing, and sliding sleeves, which will be inserted Into the 
disclosed apparatus to permit the commingling and/or Isolation of the subterranean 
zones from each other. 
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[0039] Referring to Rg. 1 . a wellbore 105 including a casing 1 10 are positioned 
in a subten^anean fonnation 115. The subterranean formation 115 includes a 
number of productive and non-productive zones, including a water zone 120 and a 
targeted oil sand zone 125. During exploration of the subterranean fbmiatlon 1 15. 
the wellbore 105 may be extended in a well known manner to traverse the various 
productive and non-prodiictive zones, including the water zone 120 and the 
targeted oil sand zone 125. 

[004(q In a preferred embodiment, in order to fluidlcly isolate the water zone 120 
from the targeted oil sand zone 125. an apparatus 130 is provided that Includes 
one or more sections of solid casing 135. one or more external seals 140. one or 
more sections of sbtted casing 145. one or rnore intennedlate sections of solid 
casing 1 50. and a solid shoe 155. 

10041 J The solid casing 1 35 may provide a fluid conduit that transmits fluids and 
other materials from one end of the soHd casing 135 to the other end of the solid 
casing 135. The solid casing 135 may comprise any number of conventional 
commercially available sections of solid tubular casing such as, for example, oilfield 
tubulare fabricated from chromium steel or fiberglass. In a preferred embodiment, 
the solid casing 135 comprises oilfield tubuiars availabte from various foreign and 
domestic steel mills. 

[0042] The solid casing 135 is preferably coupled to the casing 110. The solid 
casing 135 may be coupled to the casing 110 using any number of conventional 
commercially availabte processes such as, for example, welding, slotted and 
expandabte connectors, or expandable solid connectore. In a preferred 
embodiment, the solid casing 135 Is coupled to the casing 110 by using 
expandabte sdid connectors. The solid casing 135 may comprise a plurality of 
such solid casing 135. 

[0043] The solid casing 135 is preferably coupled to one more of the slotted 
casings 145. The solid casing 135 rhay be coupled to the stotted casing 145 using 
any number of conventional commercially availabte processes such as. for 
example, welding, or slotted and expandable connectore. In a preferred 
embodiment, the solid casing 135 is coupted to the slotted casing 145 by 
expandabte solid connectors. 

[0044] In a preferred embodiment, the casing 135 includes one more valve 
members 160 for controlling the flow of fluids and other materials within the interior 
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region of the casing 135. in an alternative emiwdiment, during tlie production 
mode of operation, an intemai tubular string with various an-angements of paclcers, 
perforated tubing, sliding sleeves, and valves may be employed within the 
apparatus to provide various options for commingling and isolating subterranean 
zones from each other while providing a fluid path to the surface. 
[0045] In a particularty prefen-ed embodiment, the casing 135 is placed into the 
wellbore 105 by expanding the casing 135 in the radial direction Into intimate 
contact with the interior walls of the wellbore 105. The casing 135 may be 
expanded in the radial direction using any number of conventional commercially 
available methods. 

[0046] The seals 140 prevent the passage of fluids and other materials within 
the annular region 165 between the solid casings 135 and 150 and the wellbore 
105. The seals 140 may comprise any number of conventional commercially 
available sealing materials suitable for sealing a casing in a wellbore such as, for 
example, lead, mbber or epoxy. In a preferred embodiment, the seals 140 
comprise Stratalok epoxy material available from Halliburton Energy Services. The 
slotted casing 145 pennits fluids and other materials to pass Into and out of the 
interior of the slotted casing 145 from and to the annular regkm 165. In this 
manner, oil and gas may be produced from a producing subterranean zone within a 
subterranean formation. The slotted casing 145 may comprise any number of 
conventional commercially available sections of slotted tubular casing. In a 
preferred embodiment, the slotted casing 145 comprises expandable slotted tubular 
casing available from Petroline in Abeerdeen, Scotland. In a particularty prefen-ed 
embodiment, the slotted casing 145 comprises expandable slotted sandscreen 
tubular casing available from Petroline in Abeerdeen, Scotland. 
[0047] The slotted casing 145 Is preferably coupled to one or more solid casing 
135. The slotted casing 145 may be coupled to the solid casing 135 using any 
number of conventional commercially available processes such as, for example, 
welding, or slotted or solid expandable connectors. In a prefened embodiment, 
the slotted casing 145 is coupled to the solid casing 135 by expandable solid 
connectors. 

[0048] The slotted casing 145 is preferably coupled to one oi- more Intennediate 
solid casings 150. The slotted casing 145 may be coupled to the intenriediate solid 
casing 150 usjng any number of conventional commerdally available processes 
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such as, for example* welding or expandable solid or slotted connectors. In a 
preferred embodiment, the slotted casing 145 is coupled to the intennedlate solid 
casing 150 by expandable solid connectors. 

[0049] The last slotted casing 145 is preferably coupled to the shoe 155. The 
last slotted casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last slotted 
casing 145 is coupled to the shoe 155 by an expandable solid connector 
[0050] In an altematlve embodiment, the shoe 155 is coupled directly to the last 
one of the intemnediate solid casings 150. 

[0051] In a preferred embodiment, the slotted casings 145 are positioned wittiin 
the wellbore 105 by expanding the slotted casings 145 in a radial direction into 
intimate contact with the interior walls of the wellbore 105. The slotted casings 145 
may be expanded in a radial direc^on using any number of conventional 
commercially available processes. 

[0052] The intemnediate solid casing 150 penmits fluids and other materials to 
pass between adjacent slotted casings 145. The intermediate solid casing 150 
may comprise any number of conventional commercially available sections of solid 
tubular casing such as. for example, oilfield tubulars fabricated from chromium steel 
or fiberglass. In a prefened embodiment, the intemiediate solid casing 150 
comprises oiffield tubulars available from foreign and domestic steel mills. 
[0053] The interinedtate solid casing 150 is preferably coupled to one or more 
sections of the slotted casing 145. The intermediate solid casing 150 may be 
coupled to the slotted casing 145 using any number of conventional commercially 
available processes such as, for example, welding, or solid or slotted expandable 
. connectors. In a preferred embodiment, the intennediate sdid casing 150 is 
coupled to the slotted casing 145 by expandable solid connectors. The 
intemiediate solid casing 150 may comprise a plurality of such intermediate solid 
casing 150. 

[0054] In a preferred embodiment, the each intermediate solid casing 150 
includes one more valve members 170 for controlling the flow of fluids and other 
materials within the interior region of the intenmediate casing 150. In an alternative 
embodiment, as will be recognized by persons having ordinary skill in the art and 
the benefit of the present disclosure, during the production mode of operation, an 
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internal tubular string with various arrangements of packers, perforated tubing, 
sliding sleeves, and valves may be employed within the apparatus to provide 
various options for commingling and Isolating subten-anean zones from each other 
while providing a fluid path to the surface. 

10055] In a particulariy preferred embodiment, the intermediate casing 150 Is 
placed into the wellbore 105 by expanding the iiitemiediate casing 150 in the radial 
direction into Intimate contact with the Interior walls of the wellbore 105. The 
intermediate casing 150 may be expanded In the radial direction using any number 
of conventional commercially available methods. 

lOOSej In an alternative embodiment, one or more of the intennedlate solid 
casings 150 may be omitted. In an alternative preferred embodiment, one or more 
of the slotted casings 145 are provided with one or more seals 140. 
(0057] The shoe 155 provides a support member for the apparatus 130. In tills 
manner, various production and exploration tools may be supported by the show 
150. The shoe 150 may comprise any number of conventional commercially 
available shoes suitable for use in a wellbore such as, for example, cement filled 
shoe, or an aluminum or composite shoe. In a prefen-ed embodiment, the shoe 
150 comprises an aluminum shoe available from Halliburton. In a prefen-ed 
embodiment, ttie shoe 155 is selected to provide sufficient strength in compression 
and tension to pennit the use of high capacity production and exploration tools. 
[0058] In a particulariy prefen-ed embodiment, the apparatus 130 includes a 
plurality of solid casings 135, a plurality of seals 140. a plurality of slotted casings 
145, a plurality of intermediate solid casings 150, and a shoe 155. IVIore generally, 
the apparatus 130 may comprise one or more solid casings 135, each virith one or 
more valve members 160. n slotted casings 145, n-1 Intermediate solid casings 
150, each with one or more valve members 170, and a shoe 155. 
[0059] During operation of the apparatus 130, oil and gas may be controllaWy 
produced from the targeted oil sand zone 125 using the slotted casings 145. The 
oil and gas may then be transported to a sur^ location using the solid casing 
135. The use of intennedlate solid casings 150 with valve members 170 permits 
isolated sections of the zone 125 to be selectively isolated for production. The 
seals 140 pemnit ttie zone 125 to be fluididy Isolated from the zone 120. The seals 
140 further pemnits Isolated sections of the zone 125 to be fluididy isolated frt>m 
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each other. In this manner, the apparatus 130 permits unwanted and/or non- 
productive sut)terFanean zones to be fluidldy Isolated. 

[OOeq In an aKemative embodiment, as will be recognized by persons having 
ordinary skill in the art and also having the benefit of the present disclosure, during 
the production mode of operation, an internal tubular string with various 
arrangements Of packers, perforated tubing, sIkJing sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and 
isolating subterranean zones from each other while providing a fluid path to the 
surfece. 

[0081J Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for 
isolating subterranean formations includes a tubular support member 202 that 
defines a passage 202a. A tubular expanston cone 204 that defines a passage 
204a Is coupled to an end of the tubular support member 202. in an exemplary 
embodiment, the tubular expansion cone 204 includes a tapered outer surfeice 
204b for reasons to be described. 

[00621 A pre«xpanded end 206a of a first expandable tubular member 206 that 
defines a passage 206b is adapted to mate with and be supported by the tapered 
outer surfece 204b of the tubular expansion cone 204. The first expandable tubular 
member 206 ftjrther includes an unexpended intermediate portion 206c, another 
pre-expanded end 206d, and a sealing member 206e coupled to the exterior 
surface of the unexpended intenonediate portion. In an exemplaiy embocfiment, the 
inside and outskle diameters of the pre-expanded ends, 206a and 206d. of the first 
expandable tubular member 206 are greater than the bislde and outskle diameters 
of the unexpended intemiediate portion 206c. An end 208a of a shoe 208 is 
coupled to the pre-expanded end 206a of the first expandable tubular member 206 
by a conventionai threaded connection. 

[00631 An end 210a of a slotted tubular member 210 that defines a passage 
210b is coupled to the other pre-expanded end 206d of the fkst expandable tubular 
member 206 by a conventional threaded connectton. Another end 210c of the 
slotted tubular member 210 is coupled to an end 212a of a stotted tubular member 
212 that defines a passage 212b by a conventional threaded connection. A pre- 
expanded end 214a of a second expandable tubular member 214 that defines a 
passage 214b is coupled to the other end 212c of the tubular member 212. The 
second expandable tubular member 214 further Includes an une)q3anded 
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intermediate portion 214c, another pre-expanded end 214d, and a sealing member 
21 4e coupled to the exterior surface of the unexpended intemiediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 214a and 214d, of the second expandable tubular member 214 are greater 
than the inside and outside diameters of the unexpanded Intermediate portion 
214c. 

[0064] An end 2:16a of a slotted tubular member 216 that defines a passage 
216b Is coupled to the other pre^xpanded end 214d of the second expandable 
tubular member 214 by a conventional threaded connection. Another end 216c of 
the slotted tubular member 216 is coupled to an end 218a of a slotted tubular 
member 218 that defines a passage 218b by a conventional threaded connection. 
A pre-expanded end 220a of a third expandable tubular member 220 that defines a 
passage 220b Is coupled to the other end 218c of the slotted tubular member 218. 
The third expandable tubular member 220 further includes an unexpanded 
Intennediate portion 220c, another pre-expanded end 220d, and a sealing member 
220e coupied to the exterior surface of the unexpanded Intenfnedlate portion. In an 
exemplary embodiment, the Inside and outside diameters of the pre-expanded 
ends, 220a dnd 220d, of the third expandable tubular member 220 are greater than 
the Inside and outside diameters of the unexpanded intemnediate portion 220c. 
[0065] An end 222a of a tubular member 222 is threadably coupled to the end 
30d of the third expandable tubular member 220. 

[0066] In an exemplary embodiment, the inside and outside diameters of the 
pre-expanded ends, 206a. 206d. 214a, 214d, 220a and 220d, of the expandable 
tubular members, 206, 214, and 220, and the slotted tubular members 210, 212, 
216. and 218, are substantially equal. In several exemplary embodiments, the 
sealing members, 206e, 21 4e. and 220e, of the expandable tubular members. 206. 
214, and 220. respectively, further include anchoring elements for engaging the 
wellbore casing 104. In several exemplary embodiments, the slotted tubular 
members, 210. 212, 216. and 218, are conventional slotted tubular members 
having threaded end connections suitable for use in an oil or gas well, an 
underground pipeline, or as a structural support. In several alternative 
embodiments, the slotted tubular members. 210. 212. 216. and 218 are 
conventional slotted tubular members for recovering or Introducing fluidic materials 
such as. for example, oil. gas and/or water from or into a subterranean fomnation. 
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[00671 In an exemplary embodiment, as iltustiated In Fig. 2a, the system 200 is 
initially positioned in a borehole 224 formed In a subterranean formation 226 that 
includes a water zone 226a and a targeted oil sand zone 226b. The borehole 224 
may be positioned in any orientation from vertical to horizontal. In an exemplary 
embodiment, the upper end of the tubular support member 202 may be supported 
in a conventional manner using, for example, a slip joint, or equivalent device in 
order to permH upward movement of the tubular support member and tubular 
expansion cone 204 relative to one or more of the expandable tubular members, 
206, 214, and 220, and tubular members. 210, 212, 216, and 218. 
[0068] In an exemplary embodiment, as illustrated in Fig. 2b. a fluidic material 
228 is then injected Into the system 200, through the passages, 202a and 204a, of 
the tubular support member 202 and tubular expansion cone 204, respectively. 
100691 In an exemplary embodiment, as illustrated in Fig. 2c the continued 
injection of the fluidic material 228 through the passages, 202a and 204a, of the 
tubular support member 202 and the tubular expansion cone 204. respectively, 
pressurizes the passage 18b of the shoe 18 below the tubular expansion cone 
thereby radially expanding and plastically deforming the expandable tubular 
member 206 off of the tapered external surface 204b of the tubular expansion cone 
204. In particular, the intermediate non pre-expanded portion 206c of the 
expandable tubular member 206 is radially expanded and plastically deformed off 
of the tapered external surfoce 204b of the tubular expansion cone 204. As a 
result, the sealing member 206e engages the interior surface of the wellbore casing 
104. Consequently, the radially expanded intermediate portion 206c of the 
expandable tubular member 206 is thereby coupled to the wellbore casing 104. in 
an exemplary embodiment, the radially expanded Intennediate portion 206c of the 
expandabte tubular member 206 Is also thereby anchored to the wellbore casing 
104. 

[00701 In an exemplary embodiment, as illustrated In Fig. 2d, after the 
expandable tubular member 206 has been plastically deformed and radially 
expanded off of the tepered external surface 204b of the tubular expansion cone 
204, the tubular expansion cone is pulled out of the borehole 224 by applying an 
upward force to the tubular support member 202. As a result, the second and third 
expandable tubular members. 214 and 220, are radially expanded and plastically 
deformed off of the tepered external surface 204b of the tubular expansion cone 
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204. In particular, the Intermediate non pre-expanded portion 214c of the second 
expandable tubular member 214 Is radially expanded and plastically defomied off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 214e engages the interior surface of the wellbore 224. 
Consequently, the radially expanded intermediate portion 214c of the second 
expandable tubular member 214 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intemiediate portion 214c of the 
second expandable tubular member 214 is also thereby anchorBd to the wellbore 
104. Furthermore, the continued appllcatlon of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly Into 
engagement with the pre-expanded end 220a of the third expandable tubular 
member 220. Finally, the cont'nued application of the upward force to the tubular 
member 202 wfli then radially expand and plastically deform the third expandable 
tubular member 220 off of the tapered external surface 204b of the tubular 
expansion cone 204. In particular, the intermediate non pre-expanded portion 220c 
of the third expandable tubular member 220 is radially expanded and plastically 
defonned off of the tapered external surface 204b of the tubular expansion cone 
204. As a result, the sealing member 220e engages the interior surface of the 
wellbore 224. Consequently, the radially expanded intermediate portion 220c of 
the third expandable tubular member 220 is thereby coupled to the wellbore 224. 
In an exemplary embodiment, the radially expanded intemiediate portion 220c of 
the third expandable tubular member 220 is also thereby anchored to the wellbore 
224. As a result, the water zone 226a and fluldicly isolated from the targeted oil 
sand zone 226b. 

(0071] After completing the radial expansion and plastic deformation of the third 
expandable tubular member 220, the tubular support member 202 and the tubular 
expansion cone 204 are removed firom the wellbore 224. 

[0072] Thus, during the operation of the system 10. the intermediate non pie- 
expanded portions, 206c. 214c. and 220c, of the expandable tubular members, 
206. 214, and 220, respectively, are radially expanded and plastically defomied by 
the upward displacement of the tubular expansion cone 204. As a result, the 
sealing members. 206e. 21 4e, and 220e, are displaced In the radial direction into 
engagement with the wellbore 224 thereby coupling the shoe 208. the expandable 
tubular member 206. the slotted tubular members. 210 and 212. the expandable 
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tubular member 214. the slotted tubular members. 216 and 218. and the 
expandable tubular member 220 to the wellbore. Furthermore, as a result, the 
connections between the expandable tubular members. 206. 214. and 220, the 
shoe 208. and the slotted tubular members, 210, 212. 216, and 218. do not have to 
be expandable connections thereby providing significant cost savings. In addition, 
the inside diameters of the expandable tubular members, 206. 214. and 220. and 
the slotted tubular members, 210. 212, 216, and 218, after the radial expansion 
process, are substantially equal. In this manner, additional conventional tods and 
other conventional equipment may be easily positioned within, and moved through, 
the expandable and slotted tubular members. In several alternative embodiments, 
the conventional tools and equipment Include conventional vaMng and other 
conventional flow control devices for controlling the flow of fluidic materials within 
and between the expandable tubular members, 206, 214, and 220, and the slotted 
tubular members, 210, 212, 216, and 218. 

[00731 Furthemiore. in the system 200. the slotted tubular members 210, 212, 
216, and 218 are interleaved among the expandable tubular members, 206, 214, 
and 220. As a result because only the intemiediate non pre-expanded portions, 
206c, 214c, and 220c, of tiie expandable tubulair members, 206, 214, and 220, 
respectively, are radially expanded and plastically defbmned, the slotted tubular 
membere, 210, 212, 216, and 218 can be conventional slotted tubular members 
thereby significantly redudng the cost and complexify of the system 10. Moreover, 
because only the Intennediate non pre-expanded portions, 206c 214c, and 220c 
of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the number and lengtti of ttie interieaved 
slotted tubular members, 210. 212, 216. and 218 can be much greater than the 
number and lengUi of ttw expandable tubular membere. In an exemplary 
embodiment, ttie total lengtti of ttie intennediate non pre-expanded portions, 206c 
214c and 220c. of ttie expandable tubular members. 206. 214, and 220, is 
approximately 200 feet, and ttie total lengtti of ttie slotted tubular membere, 210, 
212, 216. and 218, is approximately 3800 feet. Consequenfly, in an exemplary 
embodiment, a system 200 having a total lengtti of approximately 4000 feet is 
coupled to ttie wellbore 224 by radially expanding and plastically deforming a total 
lengtti of only approximately 200 feet. 
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[0074] Furthermore, the sealing members 206e, 21 4e, and 220e, of the 
expandable tubular members, 206, 214, and 220. respectively, are used to couple 
the expandable tubular members and the slotted tubular members, 210, 212. 216, 
and 218 to the wellbore 224. the radial gap between the slotted tubular members, 
the expandable tubular members, and the wellbore 224 may be laige enough to 
effectively eliminate the possibility of damage to the expandable tubular members 
and slotted tubular members during the placement of the system 200 within the 
wellbore. 

[00751 In an exemplary embodiment, the pre-expanded ends. 206a, 206d, 214a. 
214d, 220a, and 220d. of the expandable tubular members, 206. 214, and 220, 
respectively, and the slotted tubular members, 210, 212, 216. and 218, have 
outside diameters and wall thldoiesses of 8.375 inches and 0.350 Inches, 
respectively: prior to the radial expansion, the intemiediate non pre-expanded 
portions, 206c, 214c. and 220c of the expandable tubular members. 206. 214, and 
220, respectively, have outside diameters of 7.625 inches; the slotted tubular 
members, 210. 212, 216, and 218. have Inside diameters of 7.675 inches; after the 
radial expansion, the inside diameters of the intermediate portions, 206c, 214c. and 
220c. of the expandable tubular members, 206, 214. and 220, are equal to 7.675 
inches; and the wellbore 224 has an inside diameter of 8.755 inches. 
[007q in an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 
214d, 220a, and 220d, of the expandable tubular members, 206. 214, and 220, 
respectively, and the slotted tubular members, 210, 212, 216, and 218, have 
outside diameters and wall thicknesses of 4.500 inches and 0.250 Inches, 
respectively; prior to the radial expansion, the intemiediate non pre-expanded 
portions, 206c. 214c. and 220c, of the expandable tubular members, 206. 214, and 
220, respectively, have outside diameters of 4.000 Inches; the slotted tubular 
members. 210, 212, 216, and 218, have inside dianleters of 4.000 Inches; after the 
radial expansion, the inside diameters of the intemiediate portions, 206c. 214c, and 
220c of the expandable tubular members. 206. 214. and 220. are equal to 4.000 
Inches; and the weHbore 224 has an inside diameter of 4.892 inches. 
[0077] in an exemplary embodiment, the system 200 is used to inject or extract 
fluidic materials such as, for example, oil. gas. and/or water into or from the 
subtenranean formation 226b. 
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[00781 Referring now to Fig. 3. an exemplary embodiment of an expandable 
tubular member 300 will now be described. The tubular member 300 defines an 
Interior region 300a and includes a first end 300b Including a first threaded 
connection 300ba. a first tapered portion 300c. an intennediate portfon 300d, a 
second tapered portion 300e. and a second end 300f including a second threaded 
connection 300fa. The tubular member 300 further preferably includes an 
Iritemiedlate sealing member 300g that is coupled to the exterior surface of the 
Ihtemnediate portion 300d. 

[0079] In an exemplary embodiment, the tubular member 300 has a 
substantially annular cross secBon. The tubular member 300 may be fabricated 
from any number of conventional commercially available materials such as. for 
example. Oilfield Country Tubular Goods (OCTG). 13 chromium steel 
tubing/casing, or L83. J55. or P1 10 API casing. 

[OOSiq In an exemplary embodiment, the interior 300a of the tubular member 
300 has a substantially circular cross secUon. Furthemiore. In an exemplary 
embodiment, the interior region 300a of the tubular member Includes a first Inside 
diameter Di. an intennediate inside diameter Dikt. and a second Inside diameter 
Da. In an exemplary embodiment, the first and second inside diameters. Di and Dj. 
are substantlaUy equal. In an exemplary embodiment, the first and second Inside 
diameters. Di and Da. are greater than the intennediate inside diameter Dimt. 
[0081] The first end 300b of the tubular member 300 Is coupled to the 
intennediato portion 300d by the first tapered portion 300c, and the second end 
300f of the tubular member is coupled to the intennediate portion by the second 
tapered portion 300e. In an exemplary embodiment the outside diameters of the 
first and second ends. 300b and 300f. of the tubular member 300 Is greater than 
the outside diameter of the Intermediate portion 300d of the tubular member. The 
first and second ends. 300b and 300f. of the tubular member 300 Include wall 
thicknesses, ti and ta. respectively. In an exemplary embodiment, the outelde 
diameter of the intennediate portion 300d of the tubular member 300 ranges from 
about 75% to 98% of the outside diameters of the first and second ends, 300a and 
300f. The intennediate portion 300d of the tubular member 300 includes a wall 
thickness trrr. 

[0082] In an exemplary embodiment, the wall thicknesses ti and .fe are 
substentially equal In order to provide substantially equal burst strength for the first 
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and second ends, 300a and 300f, of the tubular member 300. In an exemplary 
embodiment, the wall thicknesses, ti and ta, are both greater than the wall 
thickness tiNi In order to optimally match the burst strength of the first and second 
ends, 300a and 300f, of the tubular member 300 with the Intermediate portion SOOd 
of the tubular member 300. 

[0083] In an exemplary embodiment, the first and second tapered portions. 300c 
and 300e, are inclined at an angle, a, relative to the longitudinal direction ranging 
from about 0 to 30 degrees in order to optimally facilitate the radial expansion of the 
tubular member 300. In an exemplary embodiment, the first and second tapered 
portions, 300c and 300e, provide a smooth transition between the first and second 
ends, 300a and 300f. and the intemnediate portion SOOd, of the tubular member 300 
In order to minimize stress concentrations. 

[0084 The intemnediate sealing member 300g Is coupled to the outer suriace of 
the Intemnediate portion 300d of the tubular member 300. in an exemplary 
embodiment, the intennedlate sealing ntember 300g seals the Interfece between 
the Intemnediate portion 300d of the tubular member 300 and the interior surface of 
a wellbore casing 305. or other preexisting structure, after the radial expansion and 
plastic defomiation of the intemnediate portion 300d of the tubular member 300. In 
an exemplary embodiment, the intermediate sealing member 300g has a 
substantially annular cross section. In an exemplary embodiment, the outside 
diameter of the intennediate sealing member 300g is selected to be less tiian the 
outside diameters of the first and second ends, 300a and 300f, of the tubular 
member 300 In order to optimally protect the intermediate sealing member 300g 
during placement of the tubular member 300 within tiie wellbore casings 305. The 
intermediate sealing member 300g may be fabricated from any number of 
conventional commercially available materials such as, for example, thermoset or 
themioplastic polymers. In an exemplary embodiment, the intermediate sealing 
member 300g is fabricated from ttiemnoset polymers In order to optimally seal ttie 
radially expanded Intermediate portion 300d of the tubular member 300 with ttie 
wellbore casing 305. In several alternative embodlmente, tiie sealing member 300g 
includes one or more rigid anchors for engaging the wellbore casing 305 to thereby 
anchor ttte radially expanded and plastically defomned intennediate portion 300d of 
ttie tubular member 300 to the wellbore casing. 
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[0085] In an exemplary embodiment, the intemiediate portion 300d of the 
tubular member 300 indudes one or more radial passages, slots, or perforations 
that are covered by the sealing member 300g. in an exemplary embodiment, the 
intonnediate portion SOOd of the tubular member 300 Includes one or more radial 
passages, slots, or perforations that are not covered by the sealing member 300g. 
IPOSq Referring to Rgs. 4, and 5a to 5d. in an exemplary embodiment, the 
tubular member 300 is fbnned by a process 400 that includes the steps of: (1) 
upsetting both ends of a tubular member In step 405; (2) expanding both upset 
ends of the tubular member in step 410; (3) stresa relieving both expanded upset 
ends of the tubular member In step 415; (4) forming threaded connections in both 
expanded upset ends of the tubular member in step 420; and (5) putting a sealing 
material on the outside diameter of the non-«(panded Intermediate portion of the 
tubular member in step 425. 

[0087] As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b, of a 
tubular member 500 are upset using conventional upsetting methods. The upset 
ends, 500a and 500b. of the tubular member 500 include the wall thicknesses ti 
and t2. The intenmedlate portion 500c of the tubular member 500 Includes the wall 
thickness twr and the interior diameter Dbit. in an exempiaiy embodiment, the vrall 
thkdcnesses ti and t2 are substentially equal in orcter to provide burst strength that is 
substentialiy equal along the entire length of the tubular member 500. in an 
exemplary embodiment, the wall thicknesses ti and ta are both greater than the wall 
thickness tiKr in order to provide burst strerigth that Is substentialiy equal ak>ng the 
entire length of the tubiiiar member 500, and also to optimally teciiitete the 
fwmation of threaded connections in the first and second ends, 500a and 500b. 
[008q As illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a and 500b. 
of the tubular member 500 are radially expanded using conventional radial 
expanskm methods, and then both ends, 500a and 500b, oif the tubular member 
are stress relieved. The radially expanded ends. 500a and 500b, of the tubular 
member 500 include the intertor diameters Di and D2. In an exemplary 
embodiment, the interior diameters Di and Da are substentialiy equal In order to 
provMe a burst strength that is substentialiy equal. In an exemplary embodiment, 
the ratio of the interior diametere Di and Dz to the interior diameter Dint ranges 
from about 100% to 120% in order to fadittato the subsequent radial expansion of 
the tubular member 500. 
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[0089] In a preferred embodiment, the relationship between the wall thicknesses 
ti. t2. and tiNT of the tubular member 500; the Inside diameters Di. D2 and Dint of 
the tubular member 500; the inside diameter Dweawre of the wellbore casing, or 
other staicture, that the tubular member 500 will be inserted Into; and the outside 
diameter Doom of the expansion cone that will be used to radially expand the tubular 
member 500 within the wellbore casing is given by the following expression: 

Where ti = t2; and 
Di = D2. 

[00901 By satisfying the relationship given in equation (1). the expansion forces 
placed upon the tubular member 500 during the subsequent radial expansion 
process are substantially equalized. More generally, the relationship given in 
equation (1) may be used to calculate the optimal geometry for the tubular member 
500 for subsequent radial expansion and plastic defonnation of the tubular member 
500 for fabricating and/or repairing a wellbore casing, a pipeline, or a structural 
support. 

[00911 As illustrated In FIG. 5c In step 420, conventional threaded connections, 
500d and 500e, are fbrmed in both expanded ends, 500a and 500b, of the tubular 
member 500. In an exemplary embodiment, the threaded connections, 500d and 
500e, are provided using conventional processes for forming pin and box type 
threaded connections available from Atlas-Bradford. 

[0092] As illustrated in Fig. 5d. in step 425, a sealing member 500f is then 
applied onto the outside diameter of the non-expanded intennediate portion 500c of 
the tubular member 500. The sealing member 500f may be applied to the outside 
diameter of the non-expanded intennediate portion 500c of the tubular member 500 
using any number of conventional commercially available methods. In a preferred 
embodirnent. the sealing member 500f is applied to the outside diameter of the 
intermediate portion 500c of the tubular member 500 using commercially available 
chemical and temperature resistant ^hesive bonding. 
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[00931 In an exemplary embodiment, the expandable tubular members, 206, 
214, and 220, of the system 200 are substantially identical to, and/or incorporate 
one or more of the teachings of. the tubular members 300 and 500. 
[0094] Referring to Fig. 6. an exemplary embodiment of tubular expansion cone 
600 for radially expanding the tubular members 206, 214, 220, 300 and 500 will 
now be described. The expansion cone 600 defines a passage 600a and includes 
a fiPont end 605, a rear end 610, and a radial expansion section 615. 
[0095] In an exemplary embodiment, the radial expansion section 615 includes 
a first conical outer surface 620 and a second conical outer surface 625. The first 
conical outer surface 620 includes an angle of attack ai and the second conical 
outer surface 625 includes an angle of attack 02. In an exemplary embodiment, the 
angle of attack a^ is greater than the angle of atteck 02. In this manner, the first 
conteal outer surface 620 optimally radially expands the intennedlate portkms. 
206c, 214c, 220c, 300d. and SOOc, of the tubular members. 206. 214. 220. 300. 
and 500, and the second conical outer surface 525 optimally radially expands the 
pre-expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 
220d, 300b and 300f. and 500a and 500b, of the tubular members. 206, 214. 220. 
300 and 500. In an exemplary embodiment, ttie first conical outer surface 620 
includes an angle of atteck 01 ranging from about 8 to 20 degrees, and the second 
conical outer surface 625 includes an angle of aitack 07 ranging from about 4 to 15 
degrees in order to optimally radially expand and plastically defbmn the tubular 
members, 206, 214. 220. 300 and 500. More generally, the expansion cone 600 
may include 3 or more adjacent conical outer surfaces having angles of atteck that 
decrease from the fixmt end 605 of the expansion cone 600 to the rear end 610 of 
the expansion cone 600. 

[009q Refening to Fig. 7, another exemplary embodiment of a tubular 
expanston cone 700 defines a passage 700a and includes a firont end 705, a rear 
end 710, and a radial expansion section 715. In an exemplary embodiment, the 
radial expansion section 715 includes an outer surface having a substantially 
parabolic outer profile thereby providing a paraboloid shape. In this manner, the 
outer surtece of the radial expansion section 715 provMes an angle of atteck that 
constantly decreases firom a maximum at the front end 705 of Vne expansion cone 
700 to a minimum at the rear end 710 of the expansion cone. The parabolic outer 
profile of the outer surface of the radial expansion section 715 may be f onned using 



24 



25791J292 



a plurality of adjacent discrete conical sections and/or using a continuous curved 
surface. In this manner, the region of the outer surface of the radial expansion 
section 715 adjacent to the front end 705 of the expansion cone 700 may optimally 
radially expand the intermediate portions, 206c, 214c, 220c, 300d, and 500c, of the 
tubular memt)ers, 206, 214, 220. 300, and 500. while the region of the outer 
surface of the radial expansion section 715 adjacent to the rear end 710 of the 
expansion cone 700 may optimally radially expand the pre-expanded first and 
second ends, 206a and 206d, 214a and 214d. 220a and 220d. 300b and 300f, and 
500a and 500b, of the tubular members. 206, 214. 220. 300 and 500. In an 
exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from 
about 8 to 20 degrees in the vidnity of the front end 705 of the expansion cone 700 
and an angle of attack in the vicinity of the rear end 710 of the expansion cone 700 
from about 4 to 1 5 degrees. 

[0097] In an exemplary embodiment, the tubular expansion cone 204 of the 
system 200 is substantially identical to the expansion cones 600 or 700, and/or 
incorporates one or more of the teachings of the expansion cones 600 and/or 700. 
[0098] In several alternative embodiments, the teachings of the apparatus 130, 
the system 200, the expandable tubular member 300, the method 400. and/or the 
expandable tubular member 500 are at least partially combined. 
Refening to Figs. 8a and 8b, in an exemplary embodiment, one or more of the 
slotted tubular members 145, 210, 212, 216, 218, and 300d include slotted tubular 
assemblies 800 that include a slotted tubular 802 that defines one or more radial 
passages 802a-802l and an elastic tubular sealing member 804 that Is coupled to 
the slotted tubular 802. In an exemplary embodiment, the elastic tubular sealing 
member 804 is coupled to the exterior surface of the slotted tubular 802 and covers 
one or more of the radial passages 802a-802l. In this manner, the flow of fluidic 
materials; through the covered radial passages of the slotted tubular 802 may be 
prevented by the elastic tubular sealing member 804 prior to and/or after the radial 
expansion and plastic deformation of the slotted tubular 802 within a welibore 806. 
Altematively, the elastic tubular sealing member 804 may be coupled to the interior 
surtace of the slotted tubular member 802. 

[0100] In an exemplary embodiment, the elastic tubular sealing member 804 
comprises a swellable elastomeric material that swells in the presence of a fluidic 
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material such as. for example, water. In this manner, as Illustrated in Fig. 8b. the 
elastic tubular sealing member 804. either before or after radial expansion of the 
slotted tuburar 802. will swell and expand radially Into sealing contact with the 
interior surface of the wellbore 806. In this manner, the annulus between the 
slotted tubular 802 and the wellbore 806 may be fluidicaliy sealed off. In several 
exemplary embodiments, thiB elastic tubular sealing member 804 is fabricated from 
conventional commercially available swellable elastomdric materials such as. for 
example, the swellable elastomerlc materials commercially available from Ruma 
Rubber B.V. in the Netherlands and/or the Aquaprene™ swellable elastomeric 
products available from Sanyo Chemical Industries, Ltd. In Japan. In several 
exemplary embodiments, the composition of the swellable elastomeric material is 
provided substantially as disclosed in U.S. 4.590,227. the disclosure of which is 
incorporated herein by refsrence. 

[0101] In several alternative embodiments, the slotted tubular members 145, 
210. 212. 216, 218, 300d. and 802 include radial passages that permit fiuidic 
materials to pass therethrough of any number of geometric shapes including, for 
example, circular holes and/or slotted holes and/or serpentine openings and/or 
irregularly shaped holes. 

[01o:g In several altemative embodiments, one or more of the sealing members 
140, 206e. 214e, 220e, and 300g are fabricated from swellable elastomeric 
materials in order to provide sealing engagement with the wellbores 105 and/or 
224. 

[0103] An apparatus has been described that includes a zonal isolation 
assembly including one or more solid tubular members, each solid tubular member 
including one or more external seals, and one or more perforated tubular members 
coupled to the solid tubular members, and a shoe coupled to the zonal isolation 
assembly. In an exemplary embodiment, the zonal Isolation assembly further 
includes one or more intemiediate solid tubular members coupled to and 
interleaved among the perforated tubular members, each Intemiediate solid tubular 
member Including one or more external seals. In an exemplary embodiment, the 
zonal isolation assembly further includes one or more valve members for controlling 
the flow of fiuidic materials between the tutMJiar members, in an exemplary 
embodiment, one or nrwre of the Intemiediate solid tubular members include one or 
more valve members. 
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[0104] An apparatus has also been described that includes a zonal isolation 
assembly that includes one or more primary solid tubulars, each primary solid 
tubular including one or more external annular seals, n perforated tubulars coupled 
to the primary solid tubulars, and n-1 intenrnediate solid tubulars coupled to and 
interieaved among the perforated tubulars, each intemfiediate solid tubular Including 
one or more external annular seals, and a shoe coupted to the zonal isolation 
assembly. 

[0105] A method of Isolating a first subtenranean zone from a second 
subterranean zone in a wellbore has also been described that Includes positioning 
one or more primary solid tubulars within the wellbore, the primary solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subtenranean 
zone, fluidldy coupling the perforated tubulars and the primary solid tubulars, and 
preventing the passage of fluids from the first subtenxinean zone to the second 
subterranean zone within the wellbore external to the solid and perforated tubulars. 
[0106] A method of extracting materials from a producing subterranean zone in 
a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more primary solid tubulars within the 
wellbore, fluidicly coupling the primary solid tubulars with the casing, positioning 
one or more perforated tubulars within the wellbore. the perforated tubulars 
traversing the producing subten-anean zone, fluididy coupling the perforated 
tubulars with the primary solid tubulars, fluididy isolating the produdng 
subtenranean zone from at least one other subtenranean zone within the wellbore, 
and fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embodiment, the method further includes 
controllably fluidicly decoupling at least one of the perforated tubulars from at least 
one other of the perforated tubulars. 

[0107] An apparatus has also been described that indudes a subten-anean 
formation induding a wellbore, a zonal isolation assembly at least partially 
positioned within the wellbore that indudes one or more solid tubular members, 
each solid tubular member induding one or more external seals, and one or more 
perforated tubular members coupled to the solid tubular members, arxl a shoe 
positioned within the wellbore coupled to the zonal isolation assembly, wherein at 
least one of the solid tubular members and the perforated tubular members are 
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formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further Includes one or more 
intermediate solid tubular members coupled to and interleaved among the 
perforated tubular members, each intermediate solid tubular member including one 
or more external seals, wherein at least one of the solid tubular members, the 
perforated tubular members, and the intennediate solid tubular members are 
fbrnied by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal Isolation assembly further comprises one or 
more valve members for controlling the flow of fluids between the solid tubular 
members and the perforated tubular members. In an exemplary embodiment, one 
or more of the intermediate solid tubular members include one or more valve 
members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. 

[0108] An apparatus has also been described that Includes a subterranean 
fomfiation including a wellbore. a zonal Isolation assembly positioned within the 
wellbore that includes one or more primary solid tubulars. each primary solid 
tubular including one or more external annular seals, n perforated tubuiare 
positioned coupled to the primary solid tubuiare. and n-1 Intennediate solid tubuiare 
coupled to and interieaved among the perforated tubuiare^ each Intemiediate solid 
tubular including one or more external annular seals, and a shoe coupled to the 
zonal isolation assembly, wherein at least one of the primary solid tubuiare. the 
perforated tubuiare. and the intennediate solid tubuiare are fanned by a radial 
expanston process perfonned within the wellbore. 

[0109] A method of isolating a first subtenanean zone from a second 
subtenanean zone in a wellbore has also been described that includes positioning 
one or more primaiy solid tubuiare within the wellbore. the primary solid tubuiare 
traversing the first subtenanean zone, positioning one or more perforated tubuiare 
within the wellbore. the perforated tubuiare travereing the second subterranean 
zone, radially expanding at least one of the primary solid tubuiare and perforated 
tubuiare within the wellbore. fluldidy coupling the perforated tubuiare and the 
primary solid tubulars. and preventing the passage of fluids from the first 
subtenanean zone to the second subtenanean zone within the wellbore external to 
the primary solid tubuiare and perforated tubuiare. 
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[0110] A method of extracting materials from a producing subterranean zone in 
a wellbore. at least a portion of the wellt}ore including a casing, has also been 
described that includes positioning one or more primary solid tubulars within the 
wellbore. positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the produdng subten^nean zone, radially exparKling 
at least one of the primary solid tubulars and the perforated tubulars within the 
wellbore, flukliciy coupling the primary solid tubulars with the casing, fluididy 
coupling the perforated tubulars with the primary solid tubulars, fluididy isolating the 
produdng subterranean zone from at least one other subtenanean zone within the 
wellbore, and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary embodiment, the method furttier 
indudes controtlably fluididy decoupling at least one of the perforated tubulars from 
at least one other of the perforated tubulars. 

[0111] An apparatus has also been described that indudes a subterranean 
formation induding a wellbore, a zonal isolation assembly podtioned within the 
wellbore that indudes n solid tubular members positioned within thie wellbore, each 
solid tubular member induding one or more external seals, and n-1 perforated 
tubular rnembers positioned within the wellbore coupled to and interleaved among 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 
zonal isolation assembly. In an exemplary embodiment, the zonal isolation 
assembly further comprises one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. In 
an exemplary embodiment, one or more of the solid tubular members indude one 
or more valve members for controlling the flow of fluids between the solid tubular 
members and the perforated tubular memt>ers. 

[0112] A system for isolating a first subtenanean zone from a second 
subten-anean zone In a wellbore has also been described that Indudes means for 
positioning one or more primary solid tubulars within the wellbore. the primary solid 
tubulars traversing the firet subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
second subtenranean zone, means for fluididy coupling the perforated tubulare and 
the primary solid tubulare. and means for preventing the passage of fluids firom the 
flrst subtenanean zone to the second subtenanean zone within the wellbore 
extemal to the primary solid tubulare and the perforated tubulare: 
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[01 13] A system for extracting materials from a producing subten^nean zone in 
a wellt>ore, at least a portion of the wellbore including a casing, has also been 
described that Includes means for positioning one or more primary solid tubulars 
within the wellbore. means for fluididy coupling the primary solid tubulars with the 
ca^ng, means for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subterranean zone, means for 
fluididy coupling the perforated tubulars with the primary solid tubulars. means for 
fluldicly isolating the produdng subtenranean zone from at least one other 
subterranean «>ne within the wellbore. and means for fluididy cckjpling at least one 
of the perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the system further Indudes means for controllably fluididy decoupling 
at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[011^ A system for Isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that Indudes means for 
positioning one or more primary solid tubulars within the wellbore. the primary solid 
tubulars traversing the first subtenanean zone, means for positioriing one or more 
perforated tubulars within the wellbore. the peribrated tubulars traversing the 
second subterranean zone, means for radially expanding at least one of the 
primary solid tubuiare and perforated tubulars within the weHboie. means for 
fhJldidy coupling the perforated tubulars and the primary solid tubulars, and means 
for preventing the passage of flidds ftom the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars. 

[Oliq A system for extracting materials from a produdng subterranean zone in 
a wellbore. at least a portion of the wellbore induding a casing, has also been 
described that indudes means for positioning one or more primary solid tubulars 
within the wellbore. means for positioning one or more perforated tubulars within 
the wellbore. the peribrated tubulars traversing the produdng subterranean zone, 
means for radially expanding at least one of the primary solid tubulars and the 
perforated tubulars within the wellbore. means for fluididy coupling the primary 
solid tubulars with the casing, means for fluididy coupling the perforated tubulars 
with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore. and means for 
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fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the system further includes 
means for controllably fluidicly decoupling at least one of the perforated tubulars 
from at least one other of the perforated tubulars. 

[0116] A system for Isolating subterranean zones traversed by a wellbore has 
also been described that includes a tubular support member defining a first 
passage, a tubular expansion cone defining a second passage fluidicly coupled to 
the first passage coupled to an end of the tubular support member and comprising 
a tapered end. a tubular liner coupled to. and supported by the tapered end of the 
tubular expansion cone, and a shoe defining a valveable passage coupled to an 
end of the tubular liner, wherein the tubular liner includes one or more expandable 
tubular mernbers that each include a tubular body comprising an intennediate 
portion and first and second expanded end portions coupled to opposing ends of 
the intermediate portion, and a sealing member coupled to the exterior surface of 
the intermediate portion, and one or more slotted tubular members coupled to the 
expandable tubular members, wherein the inside diameters of the other tubular 
members are greater than or equal to the outside diameter of the tubular expansion 
cone. In an exemplary embodiment the wall thicknesses of the first and second 
expanded end portions are greater than the wall thickness of the intennediate 
portion. In an exemplary embodiment, each expandable tubular member further 
includes a first tubular transitionary member coupled between the first expanded 
end portion and the intermediate portion, and a second tubular transitionary 
member coupled between the second expanded end portion and tiie intennediate 
portion, wherein the angles of inclination of the first arKl second tubular 
transitionary members relative to the intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
porb'on ranges from about 75 percent to about 98 percent of the outside diameters 
of the first and second expanded end portions. In an ^cemplary embodiment, the 
burst strength of the first and second expanded end portions is substantially equal 
to the burst strength of ttie intermediate tubular section, in an exemplary 
embodiment, the ratio the inside diameters of ttie first and secorKi expanded end 
portions to the interior diameter of ttie intermediate portion ranges from about 100 
to 120 percent In an exemplary embodiment, the relationship between the wall 
thicknesses ti, t2, and tiNr of the first expanded end portion, the second expanded 
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end portion, and the intermediate portion, respectively, of the expandable tubular 
members, the inside diameters Di, Da and Dimt of the first expanded end portion, 
the second expanded end portion, and the Intennediate portion, respectively, of the 
expandable tubular members, and the Inside diameter D»,bb»« of the wellbore 
casing that the expandable tubular member will be inserted into, and the outside 
diameter Doom of the expansion cone that will be used to radially expand the 
expandable tubular member within the wellbore is given by the following 
expression: 



Dwellbore-l* 




wherein ti » tz; and wherein Di » D2. 

[0117] In an exemplary embodiment, the tapered end of the tubular expansion 
cone includes a plurality of adjacent discrete tapered sections. In an exemplary 
embodiment, the angle of attack of the adjacent discrete tapered sections 
increases in a continuous manner from one end of the tubular expansion cone to 
the opposite end of the tubular expansion cone. In ah exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paratmloid body. In an 
e)ffimpiary embodiment, the angle of attack of the outer surface of the paraboloid 
body increases in a continuous manner from one end of the pwaboloM body to the 
opposite end of the paraboloM body. In an exemplary embodiment, the tubular 
liner comprises a plurality of expandable tubular members; and wherein the other 
tubular members are interteaved among the expandable tubular members. 
[0118] A method of isolating subterranean zones traversed by a wellbore has 
also been described that includes positioning a tubular liner within the wellbore, and 
radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
portions of the tubular liner are radially expanded into engagement with the 
wellbore. In an exemplary embodiment. Oie remaining portions of the tubular liner 
are not radially expanded. In an exemplary embodiment one of ttie discrete 
portions of the tubular liner is radially expanded by injecting a fluidic material into 
the tubular linen and wherein the remaining ones of Oie discrete porttons of the 
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tubular liner are radially expanded by pulling an expansion cone through the 
remaining ones of the discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner comprises a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into 
engagement with the wellbore and one or more of the tubular members are not 
radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the tubular members that are radially expanded into engagement with 
the wellbore comprise a portion that is radially expanded into engagement with the 
wellbore and a portion that is not radially expanded into engagement with the 
wellbore. In an exemplary embodiment, the tubular liner includes one or more 
expandable tubular members that each include a tubular body comprising an 
intermediate portion and first and second expanded end portions coupled to 
opposing ends of the intemnediate portion, and a sealing member coupled to the 
exterior surface of the intermediate portion, and one or more slotted tubular 
members coupled to the expandable tubular members, wherein the inside 
diameters of the slotted tubular members are greater than or equal to the maximum 
inside diameters of the expandable tubular members. In an exemplary 
embodiment, the tubular liner includes a plurality of expandable tubular members; 
and wherein the slotted tubular members are interieaved among the expandable 
tubular members. 

[0119] A system for isolating subterranean zones traversed by a wellbore has 
also been described that includes means for positioning a tubular liner within the 
wellbore, and means for radially expanding one or more discrete portions of the 
tubular liner into engagement with the wellbore. In an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the remaining 
portions of the tubular liner are not radialjy expanded. In an exemplary 
embodiment, one discrete portion of the tubular liner is radially expanded by 
injecting a fluidic material into the tubular liner, and wherein the other discrete 
portions of the tubular liner are radially expanded, by pulling an expansion cone 
through the other discrete portions of the tubular liner. - In an exemplary 
embodiment, the tubular lineir includes a plurality of tubular members; and whereih 
one or more of the tubular members are radially expanded into engagement with 
the wellbore and one or more of the tubular members are not radially expanded into 
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engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that 
is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. 

[0120] An apparatus for isolating subterranean zones has also been described 
that includes a subterranean formation defining a t>orehoie, and a tubular liner 
positioned in and coupled to the borehole at one or more discrete locations. In an 
exemplary embodiment, the tubular liner is coupled to the borehole at a plurality of 
discrete locations. In an exemplary embodiment, the tubular liner is coupled to the 
borehole by a process that includes positioning the tubular liner within the borehole, 
and radially expanding one or more discrete portions of the tubular liner Into 
engagement with the borehole. In an exemplary embodiment, a plurality of discrete 
portions of the tubular liner are radially expanded into engagement vAOx the 
borehole. In an exemplary embodiment the remaining portions of the tubular liner 
are not radially expanded. In an exemplary embodiment, one of the discrete 
portions of the tubular liner Is radially expanded by injecting a fluidic material into 
the tubular liner, and wherein the other discrete portions of the tubular liner are 
radially expanded by pulling an expansion cone through the other discrete portions 
of the tubular liner. In an exemplary embodiment, the tubular liner comprises a 
plurality of tubular members; and wherein one or more of the tubular members are 
radially expanded into engagement with the borehole arid one or more of the 
tubular members are not radially expanded into engagement with the borehole. In 
an exemplary embodiment, the tubular members that are radially expanded into 
engagement with the bon^hole include a portion that is radially expanded into 
engagement with the borehole and a portion that is not radially expanded into 
engagement with the borehole. In an exemplary embodiment, prior to the radial 
expansion the tubular liner includes one or more expandable tubular members that 
each include a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposlr^ ends of the intermediate 
portion, and a sealing member coupled to the exterior surtece of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable 
tubular members, wherein the inside diameters of the slotted tubular members are 
greater than or equal to the maximum Inside diameters of the expandable tubular 
members. In an exemplary emt)odiment, the tubular finer includes a plurality of 
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expandable tubular members; and wherein the slotted tubular members are 
interleaved among the expandable tubular members. 

[0121] An apparatus has been described that includes a zonal isolation 
assembly Including one or more solid tubular members, each solid tubular member 
including one or more external seals, and one or more perforated tubular members 
coupled to the solid tubular members, and a shoe coupled to the zonail isolation 
assembly. One or more of the perforated tubular members include an elastic 
sealing member coupled to the perforated tubular member and covering one or 
more of the perforations of the perforated tubular member. In an exemplary 
embodiment, the elastic sealing member comprises a tubular elastic sealing 
member. In an exemplary embodiment, the elastic sealing member comprises a 
swellable elastomeric sealing rnember that swells in the presence of fluidic 
materials. In an exemplary embodiment, one or more of the external seals 
comprise a sweilable elastomeric sealing member that swells in the presence of 
fluidic materials. In an exemplary embodiment, the zonal Isolation assembly further 
Includes one or more intermediate solid tubular members coupled to and 
interteaved among the perforated tubular members, each intennediate solid tubular 
member including one or more external seals. In an exemplary embodiment, the 
zonal isolation assembly further Includes one or more valve members for controlling 
the flow of fluidic materials between the tubular members. In an exemplary 
embodiment, one or more of the intermediate solid tubular members include one or 
more valve members. 

[0122] An apparatus has been described that includes a zonal isolation 
assembly including one or more primary solid tubulars, each primary solid tubular 
including one or more external seals, n perforated tubulars coupled to the primary 
solid tubulars, and n-1 intermediate solid tubulars coupled to. and interieaved 
among the perforated tubulars, each intermediate solid tubular including one or 
more external seals, and a shoe coupled to the zonal isolation assembly. One or 
more of the perforated tubular members include an elastic sealing member coupled 
to the perforated tubular member and covering one or more of the perforations of 
the perforated tubular member. In an exemplary embodiment, the elastic sealing 
member comprises a sweilable elastomeric sealing member that swells In the 
presence of fluidic materials. In an exemplary embodiment, one or more of the 
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external seals comprise a swellable elastomeric sealing member that swells in the 
presence of fluldic materials. 

[0123] A method of isolating a first subterranean zone from a second 
subten^nean zone in a wellbore has been described that includes positioning one 
or more primary solid tubulars within the wellbore, the primary solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subtenranean 
zone, fluididy coupling the perforated tubulars and the primary solid tubulars, 
preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the solid and perforated tubulars. 
and covering one or more of the perforations of one or more of the perforated 
tubular members using an elastic sealing member. In an exemplary embodiment, 
the elastic sealing member comprises a swellable elastomeric sealing member that 
swells in the presence of fiuidic materials. 

[0124] A method of extracting materials from a producing subterranean zone in 
a wellbore, at least a portion of the wellbore including a casing, has been described 
that includes positioning one or more primary solid tubulars within the wellbore. 
fluididy coupling the primary solid tubulars with the casing, positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the 
produdng subterranean zone, fluididy coupling the perforated tubulars with the 
primary solid tubulars. fluididy isolating the produdng subten-anean zone from at 
least one other subterranean zone within the wellbore, fluididy coupling at least 
one of the perforated tubulars with the produdng subterranean zone, and covering 
one or more of the perforations of one or more of the perforated tubular members 
using an elastic sealing member. In ari exemplary embodiment, the elastic sealing 
member comprises a swellable elastomeric sealing member that swells in the 
presence of fluidic materials. In an exemplary embodiment, the method further 
indudes controllably fluididy decoupling at least one of the perforated tubulars from 
at least one other of the perforated tubulars. 

[0125] An apparatus has been described that indudes a subterranean formation 
induding a wellbore. that indudes a zonal isolation assembly at least partially 
positioned within the wellbore induding one or more solid tubular members, each 
solid tubular member induding one or more extemal seals, and one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
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positioned within the wellbore coupled to the zonal Isolation assembly. At least one 
of the solid tubular members and the perforated tubular members are fonmed by a 
radial expansion process performed within the wellbore, and one or more of the 
perforated tubular members include an elastic sealing member coupled to the 
perforated tubular member and covering one or more of the perforations of the 
perforated tubular member. In an exemplary embodiment, the elastic sealing 
member comprises a sweliable elastomeric sealing member that swells in the 
presence of fluidic materials. In an exemplary embodiment, one or more of the 
extemal seals comprise a sweliable elastomeric sealing member that swells In the 
presence of fluidic materials, in an exemplary embodiment, the zonal Isolation 
assembly further includes one or more intermediate solid tubular members coupled 
to and interieaved among the perforated tubular members, each intermediate solid 
tubular member Including one or more extemal seals, wherein at least one of the 
solid tubular members, the perforated tubular members, and the intermediate solid 
tubular members are formed by a radial expansion process performed within the 
wellbore. In an exemplary embodiment, the zonal Isolation assembly further 
Includes one or more valve members for controlling the flow of fluids between the 
solid tubular members and the perforated tubular members. In an exemplary 
embodiment, one or more of the intenmediate solid tubular members include one or 
more valve members for controlling the flow of fluids between the solid tubular 
members and the perforated tubular members. 

[0126] An apparatus has been described that includes a subterranean formation 
including a wellbore, a zonal isolation assembly positioned within the wellbore 
including one or more primary solid tubulars, each primary solid tubular including 
one or more extemal seals, n perforated tubulars positioned coupled to the primary 
solid tubulars, and n-1 intemnediate solid tubulars coupled to and interieaved 
among the perforated tubulars, each Intenmediate solid tubular including one or 
more extemal seals, and a shoe coupled to the zonal Isolation assembly. At least 
one of the primary solid tubulars, the perforated tubulars, and the intenmediate solid 
tubulars are formed by a radial expansion process perfonmed within the wellt>ore, 
and one or more of the perforated tubular members include an elastic sealing 
member coupled to the perforated tubular member and covering one or more of the 
perforations of the perforated tubular member. In an exemplary embodiment, the 
elastic sealing member comprises a sweliable elastomeric sealing member that 
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swells In the presence of fiuidic materials. In an exemplary embodiment, one or 
more of the external seals comprise a swellable elastomeric sealing member that 
swells in the presence of fiuidic materials. 

[0127] A method of Isolating a first subterranean zone from a second 
subtenBnean zone in a wellbore has been described that includes positioning one 
or more prirnary solid tubulars within the wellbore. the primary solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbbre. the perforated tubulars traversing the second subten^nean 
zone, radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore. fluldidy coupling the perforated tubulars and the 
primary soUd tubulars, preventing the passage of fluids from the first subtenranean 
zone to the second subtenranean zone within the wellbore external to the primary 
solid tubulars and perforated tubulars, and covering one or more of the perforations 
of one or more of the perforated tubular members using an elastic sealing member. 
In an ^emplary embodiment, the elastic sealing member comprises, a swellable 
elastomeric sealing member that swells in the presence of fiuidic materials. 
[0128] A method of extracting materials from a producing subterranean zone In 
a wellbore. at least a portion of the wellbore including a casing, has been described 
that includes positioning one or more primary solid tubulars within the wellbore. 
positioning one or more perforated tubulars within the wellbore. the perforated 
tubulars traversing the produckig subterranean zone, radially expanding at least 
one of the primary solid tubulars and the perforated tubuteu^ within the wellbore. 
fiuididy coupling the primary solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the primary solid tubulars, fiuidlcly isolating the producing 
siAtenBnean zone ftom at least one other siri)tenranean zone within the wellbore. 
fluldiciy coupling at least one of the peribrated tubulars with the producing 
subterranean zone, and coveritig one or more of the perforations of one or more of 
the perforated tubular members using an elastic sealing member. In an exemplary 
embodiment, the elastic sealing member comprises a swellable elastomeric sealing 
member that swells in the presence of fiuidic materials. In an exemplary 
embodiment, the method further includes controllably fluldidy decoupling at least 
one of the perforated tubulars from at least one other of the peribrated tubulars. 
[0129] An apparatus has been described that includes a subterranean formation 
Including a wellbore. a zonal Isolation assembly positioned within the wellbore 



38 



25791.292 



including: n solid tubular members positioned within the wellbore. each solid tubular 
member including one or more external seals, and n-1 perforated tubular members 
positioned within the wellbore coupled to and interieaved among the solid tubular 
members, and a shoe positioned within the wellbore coupled to the zonal Isolation 
assembly. One or more of the perforated tubular members Include a tubular elastic 
seating member coupled to the perforated tubular member and covering one or 
more of the perforations of the perforated tubular member in an exemplary 
embodiment, the elastic sealing member comprises a swellabie elastomeric sealing 
member that swells in the presence of fluidic materials. In an exemplary 
embodiment, one or more of the external seals comprise a swellabie elastomeric 
sealing member that swells in the presence of fluidic materials. In an exemplary 
embodiment, the zonal isolation assembly further comprises one or more valve 
members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular members include one or more valve members for controlling the flow 
of fluids between the solid tubular members and the perforated tubular members. 
[0130] A system for isolating a first subten^nean zone from a second 
subterranean zone in a wellbore has been described that includes means for 
positioning one or more primary solid tubulars wthin the wellbore, the primary solid 
tubulars traversing the first subten-anean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
second subten^nean zone, means for fluidicly coupling the perforated tubulars and 
the primary solid tubulars. means for preventing the passage of fluids from the first 
subten^nean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and the perforated tubulars, and means for sealing one or 
more of the perforations of one or more of the perforated tubular members. 
[0131] A system for extracting materials from a producing subtenranean zone in 
a wellbore, at least a portion of the wellbore Including a casing, has been described 
that includes means for positioning one or more primary solid tubulars within the 
wellbore, means for fluidicly coupling the primary solid tubulars with the casing, 
means for positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the producing subterranean zone, means for fluidicly 
coupling the perforated tubulars with the primary solid tubulars, means for fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
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zone Within the weiltrare, means for fluididy coupling at least one of the perforated 
tubulars with the producing subterranean zone, and means for sealing one or more 
of the perforations of one or more of the perforated tubular members using an 
elastic sealing member. In an exemplary embodiment, the system further includes 
means for controllably fluididy decoupling at least one of the perforated tubulars 
from at least one other of the perforated tubulars. 

[0132] A system for isolating a first subtenranean zone from a second 
subtenranean zone in a wellbore has been described that indudes means for 
positfoning one or more primary sdid tubulars within the wellbore, the primary solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the 
second subterranean zone, means for radially expanding at least one of the 
primary soUd tubulars and perforated tubulars within the wellbore, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars, and means for sealing one or more of the perforations of one 
or more of the perforated tubular members using an elastic sealing member. 
[0133] A system for extracting materials from a produdng subterranean zone in 
a wellbore, at least a portion of the wellbore induding a casing, has been described 
that includes means for positioning one or more primary solid tubulars within the 
wellbore. means for posKlOTing one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the produdng subterranean zone, means for 
radially expanding at least one of the primary solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the primary solid tubulars 
with the casing, means for fluididy coupling the perforated tubulars with the solid 
tubulars, means for fluididy isolating the produdng subtenranean zone from at least 
one other subterranean zone within the wellbore. means for fliddidy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, and 
means for sealing one or more of the perforations of one or nwre of the perfbratied 
tubular members using an elastic sealing member. Irr an exemplary embodiment, 
the system further Indudes means for controllably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 
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[0134] A system for isolating subterranean zones traversed by a wellbore has 
been described that includes a tubular support member defining a first passage, a 
tubular expansion cone defining a second passage fluididy coupled to the first 
passage coupled to an end of the tubular support member and Including a tapered 
end, a tubular liner coupled to and supported by the tapered end of the tubular 
expansion cone, and a shoe defining a valveable passage coupled to an end of the 
tubular liner. The tubular liner includes one or more expandable tubular members 
that each Include: a tubular body comprising an intenmediate portion and first and 
second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intemnediate 
portion, and one or more perforated tubular members coupled to the expandable 
tubular members. The inside diameters of the perforated tubular members are 
greater than or equal to the outside diameter of the tubular expansion cone. In an 
exemplary embodiment the wall thicknesses of the first and second expanded end 
portions are greater than the wall thickness of the intermediate portion, in an 
exemplary embodiment, each expandable tubular member further includes: a first 
tubular transitlonary member coupled between the first expanded end portion and 
the intermediate portion, and a second tubular transitionary member coupled 
between^ the second expanded end portion and the intermediate portion. The 
angles of inclination of the first and second tubular transitionary members relative to 
the intermediate portion ranges from about 0 to 30 degrees. In an exemplary 
embodiment the outside diameter of the intermediate portion ranges from about 75 
percent to about 98 percent of the outside diameters of the first and second 
expanded end portions. In an exemplary embodiment, the burst strength of the first 
and second expanded end portions is substantially equal to the burst strength of 
the intennediate tubular section. In an exemplary embodiment the raUo of the 
inside diameters of the first and second expanded end portions to the interior 
diameter of the intermediate portion ranges from about 100 to 120 percent. In an 
exemplary embodiment the relationship between the wall thicknesses ti. t2, and ttm 
of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dint of the first expanded end portion, the second expanded 
end portion, and the intennediate portion, respectively, of the expandable tubular 
members, and the inside diameter Dweiibore of the wellbore casing that the 
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expandable tubular member will be Inserted Into, and the outside diameter Dcone of 
the expansion cone that will be used to radially expand the expandable tubular 
member within the wellbore is given by the following expression: 



DweIlbore-2* 




wherein ti = t^ and wherein Di = D2. 

[0135] In an exemplary embodiment, the tapered end of the tubular expansion 
cone includes a plurality of adjacent discrete tapered sections. In an exemplary 
embodiment, the angle of attack of the adjacent discrete tapered sections 
increases in a continuous manner from one end of the tubular expansion cone to 
the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
exemplary embodiment, the angle of attack of the outer surface of the paraboloid 
body increases in a continuous manner from one end of the paraboloid body to the 
opposite end of the paraboloid body. In an exemplary embodiment, the tubular 
liner includes a plurality of expandable tubular members, and the other tubular 
members are interleaved among the expandable tubular members. In an 
exemplary embodiment, one or more of the perforated tubular members include an 
elastic sealing member coupled to an exterior surface of the perforated tubular 
member and covering one or more of the perforations of the perforated tubular 
member. 

[0136] A method of isolating subterranean zones traversed by a wellbore has 
been described that includes posittoning a tubular liner within the wellbore, and 
radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. The tubular liner includes a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded 
into engagement with the wellbore and one or more of the tubular members are not 
radially expanded into engagement with the wellbore, and tubular liner includes one 
or more expandable tubular members that each include: a tubular body comprising 
an intermediate portion and first and second expanded end portions coupled to 
opposing ends of the intermediate portion, and a sealing member coupled to the 
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exterior surface of the intermediate portion, and one or more perforated tubular 
members coupled to the expandable tubular members. The inside diameters of the 
perforated tubular members are greater than or equal to the maximum inside 
diameters of the exparidable tubular members. In an exemplary embodiment, the 
tubular liner includes a plurality of expandable tubular members; and wherein the 
perforated tubular members are interleaved among the expandable tubular 
members. In an exemplary embodiment, one or more of the perforated tubular 
members include an elastic sealing member coupled to an exterior surface of the 
perforated tubular member and covering one or more of the perforations of the 
perforated tubular member 

[0137] An apparatus for isolating subterranean zones has been described that 
includes a subterrar^ean formation defining a borehole, and a tubular liner 
positioned in and coupled to the borehole at one or more discrete locations. The 
tubular liner includes a plurality of tubular members; and one or more of the tubular 
members are radially expanded into engagement with the borehole and one or 
more of the tubular members are not radially expanded into engagement with the 
borehole. The tubular liner Is coupled to the borehole by a process that includes 
positioning the tubular liner within the borehole, and radially expanding one or more 
discrete portions of the tubular liner into engagement with the borehole. In an 
exemplary embodiment, prior to the radial expansion the tubular liner includes one 
or more expandable tubular members that each include a tubular body comprising 
an intermediate portion and first and second expanded end portions coupled to 
opposing ends of the intermediate portion, and a sealing member coupled to the 
exterior surface of the intermediate portion, and one or more perforated tubular 
members coupled to the expandable tubular members. The inside diameters of the 
perforated tubular members are greater than or equal to the maximum inside 
diameters of the expandable tubular members. In an exerriplary embodiment, the 
tubular liner includes a plurality of expandable tubular members, and the perforated 
tubular members are interieaved among the expandable tubular members. In an 
exemplary embodiment, one or more of the perforated tubular members include a 
tubular elastic sealing member coupled to an exterior surface of the perforated 
tubular member and covering one or more of the perforations of the perforated 
tubular member 
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[0138] A method of sealing an annulus between a wellbore and a tubular 
member positioned within the wellbore has been described that includes coupling a 
swellable elastomeric material to the exterior of the tubular member that swells In 
the presence of fluidic materials to sealingly engage the wellbore. In an exemplary 
embodiment, the method further includes radially expanding and plastically 
defbmning the tubular member within the wellbore. In an exemplary embodiment, 
the tutnilar member defines one or more radial passages. In an exemplary 
embodiment, the swellable elastomeric materials covers and seals one or more of 
the radial passages of the tubular member. 

[0139] In several altemative embodiments, the teachings of the present 
disclosure may be applied to, for example, oil and gas exploration and production 
and/or the extraction of geothemnal energy from subterranean formations. 
[0140] Although illustrative embodiments of the invention have been shown and 
described, a wide range of modification, changes and substitution is contemplated 
in the foregoing disclosure. In some instances, some features of the present 
Invention may be employed without a con^pondlng use of the other features. 
Accordingly, it is appropriate that the appended claims be construed broadly and in 
a manner consistent with the scope of the invention. 



44 



25791.292 



Claims 

What is claimed is: 

1 . An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; and 
one or more perforated tubular members coupled to the solid tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein one or more of the perforated tubular members include an elastic 
sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular 
member. 

2. The apparatus of daim 1, wherein the elastic sealing member comprises a 
tubular elastic sealing member. 

3. The apparatus of claim 1 , wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. 

4. The apparatus of daim 1, wherein one or more of the external seals 
comprise a swellable elastomeric sealing member that swells in the presence of 
fluidic materials. 

5. The apparatus of claim 1, wherein the zonal isolation assembly further 
comprises: . 

one or more intermediate solid tubular members coupled to and interieaved 
among the perforated tubular members, each intermediate solid 
tubular member induding one or more external seals. 
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6. The apparatus of daim 1. wherein the zonal isolation assembly further 
comprises one or more valve members for controlling the flow of fluldic materials 
between the tubular members. 

7. The apparatus of daim 5, wherein one or more of the intermediate solid 
tubular members tndude one or more valve members. 

8. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or more primary solid tubulars, each primary solid tubular 

including one or more external seals; 
n perforated tubulars coupled to the primary solid tubulars; and 
n-1 intermediate solid tubulars coupled to and interteaved among the 
perforated tubulars. each intenmediate solid tubular Induding 
one or more external seals; and 
a shoe coupled to the zonal isolation assembly; 

wherein one or more of the perforated tubular members indude an elastic 
sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular 
member. 

9. The apparatus of claim 8, wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluldic 
materials. 

10. The apparatus of claim 8, wherein one or more of the external seals 
comprise a swellable elastomeric sealing member that swells in the presence of 
fluidic materials. 

11. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more primary solid tubulars within the wellbore, the 
primary solid tubulars traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 
fluididy coupling the perforated tubulars and the primary solid tubulars; 
. preventing the passage of fluids from the first subten-anean zone to the 

second subtenranean zone within the wellbore external to the solid 

and perforated tubulars; and 
covering one or more of the perforations of one or more of the perforated 

tulxilar members using an elastic sealing member. 

12. The method of daim 11, wherein the elastic sealing member comprises a 
swetlable elastomeric sealing member that swells in the presence of fluidic 
materials. 

13. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

positioning one or more primary solid tubulars within the wellbore; 

fluididy coupling the primary solid tubulars with the casing; 

positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the produdng subterranean zone; 
fluididy coupling the perforated tubulars with the primary solid tubulars; 
fluididy isolating the producing subtenranean zone from at least one other 

subten-anean zone within the wellbore; 
fluididy coupling at least one of the perforated tubulars with the producing 

subterranean zone; and 
covering one or more of the perforations of one or more of the perforated 

tubular members using an elastic sealing member. 

14. The method of daim 13, wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. 

1 5. The method of daim 1 3. further comprising: 

controllably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 
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16. An apparatus, comprising: 

a subterranean formation including a wellbore; 

a zonal Isolation assembly at least partially positioned within the wellbore 
comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; and 
one or more perforated tubular members coupled to the solid tubular 

members; and 

a shoe positioned within the wellbore coupled to the zonal IsolaSon 
assembly: 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomned by a radial expansion process performed within 
the wellbore; and 

wherein one or more of the perforated tubular members include an elastic 
sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular 
member. 

17. The apparatus of daim 16, wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. 

18. The apparatus of daim 16. wherein one or more of the extemal seals 
comprise a swellable elastomeric sealing member that swells in the presence of 
fluidic materials. 

19. The apparatus of daim 16, wherein the zonal isolation assembly further 
comprises: 

one or more intennediate solid tubular members coupled to and interteaved 
among the perforated tubular members, each intermediate solid 
tubular memt>er including one or more extemal seals; 
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wherein at least one of the solid tubular members, the perforated tubular 
members, and the intemnediate solid tubular members are formed by 
a radial expansion process perfonmed within the wellbore. 

20. The apparatus of dalm 16, wherein the zonal isolation assembly further 
comprises one or more valve members for controlling the flow of fluids between the 
solid tubular members and the perforated tubular members. 

21. The apparatus of claim 19, wherein one or more of the Intermediate solid 
tubular members Include one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 

22. An apparatus, comprising: 

a subten^nean formation induding a wellbore; 

a zonal isolation assembly positioned within the wellbore comprising: 

one or more primary solid tubulars, each primary solid tubular 

induding one or more external seals; 
n peri'orated tubulars positioned coupled to the primary solid tubulars; 
and 

n-1 intennedlate solid tubulars coupled to and interieaved among the 
perforated tubulars, each intermediate solid tubular including 
one or more external seals; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the primary solid tubulars, the perforated tubulars, 
and the intenrriediate solid tubulars are fomned by a radial expansion 
process performed within the wellbore; and 

wherein one or more of the perforated tubular members indude an elastic 
sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular 
member. 

23. The apparatus of claim 22, wherein the elastic sealing member comprises a 
sweliable elastomeric sealing member that swells in the presence of fluidic 
materials. 
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24. The apparatus of daim 22, wherein one or more of the external seals 
comprise a swellable elastomeric sealing member that swells in the presence of 
fluidic materials. 

25. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more primary solid tubulars within the wellbore, the 

primary solid tubulars traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subten-anean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; and 
covering one or more of the perforations of one or more of the perforated 

tubular members using an elastic sealing member. 

26. The method of claim 25, wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells In the presence of fluidic 
materials. 

27. A method of extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more primary solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the producing subterranean zone; 
radially e)q3anding at least one of the primary solid tubulars and the 

perforated tubulars within the wellbore; 
fluididy coupling the primary solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the primary solid tubulars; 
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fluidicly isolating the producing subten-anean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; and 
covering one or more of the perforations of one or more of the perforated 

tubular members using an elastic sealing member. 

28. The method of daim 27, wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidlc 
materials. 

29. The method of daim 27^ further comprising: 

controllably fiuididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

30. An apparatus, comprising: 

a subten^nean formation induding a wellbore; 

a zonal isolation assembly positioned within the wellbore comprising: 

n solid tubular members positioned within the wellbore, each solid 

tubular member induding one or more external seals; and 
n-1 perforated tubular members positioned within the wellbore 
coupled to and interleaved among the solid tubular members; 
and 

a shoe positioned within the wellbore coupled to the zonal isolation 
assembly; 

wherein one or more of the perforated tubular members indude a tubular 
elastic sealing member coupled to the perforated tubular member and 
covering one or more of the perforations of the perforated tubular 
member^ 

31. The apparatus of daim 30, wherein the elastic sealing member comprises a 
swellable elastomeric sealing member that swells in the presence of fluidic 
materials. 
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32. The apparatus of claim 30, wherein one or more of the external seats 
comprise a swellable elastomeric sealing meml>er that swells in the presence of 
fluidic materials. 

33. The apparatus of daim 30. wherein the zonal isolation assembly further 
comprises one or more valve members for controlling the flow of fluids between the 
solid tubular members and the perforated tubular members. 

34. The apparatus of claim 30. wherein one or more of the solid tubular 
members include one or more valve members for controlling the flow of fluids 
between the solid tubular members and ttie perforated tubular members. 

35. A system for isolating a first subten'anean zone from a second subterranean 
zone in a weilbore, comprising: 

means for positioning one or more primary solid tubulars within the weilbore, 
the primary solid tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars within the weilbore, 
the perforated tubulars traversing the second subterranean zone; 

means for fluidicly coupling the perforated tubulars and the primary solid 
tubulars; 

means for preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the weilbore extemal to the 
primary solid tubulars and the perforated tubulars; and 

means for sealing one or more of the perforations of one or more of the 
perforated tubular members. 

36. A system for extracting materials from a produdng subterranean zone in a 
weilbore, at least a portion of the weilbore induding a casing, comprising; 

means for positioning one or more primary solid tubulars within the weilbore; 
means for fluidtdy coupling the primary solid tubulars with the casing; 
means for positioning one or more perforated tubulars within the weilbore, 

the perforated tubulars traversing the produdng subterranean zone; 
means for fluididy coupling the perforated tubulars with the primary solid 

tubulars; 



52 



25791.292 

means for fluididy isolating the produdng subten^anean zone from at least 
one other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone; and 

means for sealing one or more of the perforations of one or more of the 
perforated tubular members using an elastic sealing member. 

37. The system of daim 36, further comprising: 

means for oontrollably fluididy decoupling at least one of the perforated 
tubuiars from at least one other of the perforated tubuiars. 

. 38. A system for isolating a first subterranean zone from a second subten-anean 
zone in a wellbore, comprising: 

means for positioning one or more primary sdid tubulans within the wellbore, 

the primary solid tubuiars traversing the first subten^nean zone; 
means for positioning one or more perforated tubuiars within the wellbore, 

the perforated tubuiars traversing the second subterranean zone; 
means for radially expanding at least one of the primary solid tubuiars and 

perforated tubuiars within the wellbore; 
means for fluididy coupling the perforated tubuiars and the primary solid 

tubuiars; 

means for preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore external to the 
primary solid tubuiars and perforated tubuiars; and 

means for sealing one or more of the perforations of one or more of the 
perforated tubular members using an elastic sealing member. 

39. A system for extracting materials from a produdng subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more primary solid tubuiars within the wellbore; 
means for positioning one or more perforated tubuiars within the wellbore, 

the perforated tubuiars traversing the produdng subterranean zone; 
means for radially expanding at least one of the primary solid tubuiars and 
the perforated tubuiars within the wellbore; 



53 



25791292 

means for fluididy coupling the primary solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the prbdudng subtenxinean zone from at least 

one other subterranean zone within the wellbore; 
means for fluididy coupling at least one of the perforated tubulars with the 

produdng subterranean zone; and 
means for sealing one or more of the perforations of one or more of the 

perforated tubular members using an elastic sealing member. 

40. The system of dalm 39, further comprising: 

means for controllably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

41. A system for isolating subtenranean zones traversed by a wellbore/ 
comprising: 

a tubular support member defining a first passage; 
a tubular expansion cone defining a second passage fluididy coupled to the 
flrst passage coupled to an end of the tubular support member and 
comprising a tapered end; 
a tubular liner coupled to and supported by the tapered end of the tubular 

expansion cone; and 
a shoe defining a valveable passage coupled to an end of the tubular linen 
wherein the tubular Hner comprises: 

one or more expandable tubular members that each comprise: 

a tubular body comprising an intenmediate portion and first and 
second expanded end portions coupled to opposing 
ends of the intermediate portion; and 
a sealing member coupled to the exterior surface of the 
intermediate portion; and 
one or more perforated tubular members coupled to the expandable 
tubular members; 

wherein the inside diameters of the perforated tubular members are greater 
than or equal to the outside diameter of the tubular expansion cone. 
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42. The system of claim 41 , wherein the wall thicknesses of the first and second 
expanded end portions are greater than the wall thickness of the Intermediate 
portion. 

43. The system of dalm 41, wherein each expandable tubular member further 
comprises: 

a first tubular transitionary member coupled between the first expanded end 

portion and the intermediate portion; and 
a second tubular transitionary member coupled between the second 

expanded end portion and the intermediate portion; 
wherein the angles of inclination of the first and second tubular transitionary 

membens relative to the intermediate portion ranges from about 0 to 

SOdegrees. 

44. The system of daim 41, wherein the outside diameter of the Intenmediate 
portk>n ranges from about 75 percent to about 98 percent of the outside diameters 
of the first and second expanded end portions. 

45. The system of daim 41 , wherein the burst strength of the first and second 
expanded end portions is substantially equal to the burst strength of the 
Intennediate tubular section. 

46. The system of daim 41, wherein the ratio of the inside diameters of the first 
and second expanded end portions to the interior diameter of the intermediate 
portion ranges from about 1 00 to 1 20 percent. 

47. The system of daim 41, wherein the relationship between the wall 
thicknesses ti, t2, and tinr of the first expanded end portion, the second expanded 
end portion, and the intemiediate portion, respectively, of the expandable tubular 
members, ttie inside diameters Di, D2 and Dikt of ttie first expanded end portion, 
the second expanded end portion, and the intermediate portion, respectively, of the 
expandable tubular members, iand the insidef diameter Dwttiibore of the wellt>ore 
casing that the expandable tubular member will be inserted into, and the outside 
diameter Dcm of ttie expansion cone ttiat will be used to radially expand the 
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expandable tubular member within the welibore is given by the following 
expression: 

wherein ti = t2; and wherein Di = D2. 

48. The system of daim 41, wherein the tapered end of ttie tubular expansion 
cone comprises: 

a plurality of adjacent discrete tapered sections. 

49. The system of daim 48, wherein the angle of attack of the adjacent discrete 
tapered sections increases in a continuous manner from one end of the tubular 
expansion cone to the opposite end of the tubular expansion cone. 

50. The system of daim 41. wherein the tapered end of the tubular expansion 
cone comprises: 

an paraboloid body. 

51. The system of daim 50, wherein the angle of attack of the outer surfece of 
the paraboloid body increases in a continuous manner from one end of the 
paraboloid body to the opposite end of the paraboloid body. 

52. The system of daim 41, wherein the tubular liner comprises a plurality of 
expandable tubular members; and wherein the other tubular members are 
Interleaved among the expandable tubular members. 

53. The system of daim 41, wherein one or more of the perforated tubular 
members indude an elastic sealing member coupled to an exterior surface of the 
perforated tubular member and covering one or more of the perforations of the 
perforated tubular member. 
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54. A method of isolating subterranean zones traversed by a wellbore, 
comprising: 

positioning a tubular liner within the wellbore; and 

radially expanding one or more discrete portions of the tubular liner into 

engagement with the wellbore; 
wherein the tubular liner comprises a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded 
into engagement with the wellbore and one or more of the tubular 
members are not radially expanded into engagement with the 
wellbore; and 
wherein the tubular liner comprises: 

one or more expandable tubular members that each comprise: 

a tubular body comprising an intemnediate portion and first and 
second expanded end portions coupled to opposing 
ends of the Intemnediate portion; and 
a sealing member coupled to the exterior surface of the 
intennediate portion; and 
one or more perforated tubular members coupled to the expandable 
tubular members; 

wherein the inside diameters of the perforated tubular members are greater 
than or equal to the maximum inside diameters of the expandable 
tubular members. 

55. The method of daim 54, wherein the tubular liner comprises a plurality of 
expandable tubular members; and wherein the perforated tubular members are 
interieaved among the expandable tubular members. 

56. The method of claim 54, wherein one or more of the perforated tubular 
members include an elastic sealing member coupled to an exterior surface of the 
perforated tubular member and covering one or more of the perforations of the 
perforated tubular member. 

57. An apparatus for isolating subterranean zones, comprising: 
a subterranean formation defining a borehole; and 
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a tubular liner positioned in and coupled to the t>orehole at one or more 
discrete locations; 

wherein the tubular liner comprises a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded 
Into engagement with the borehole and one or more of the tubular 
members are not radially expanded into engagement with the 
borehole; and 

wherein the tubular liner is coupled to the borehole by a process that 
comprises: 

positioning the tubular lirier within the borehole; and 
radially expanding one or more discrete portions of the tubular liner into 
engagement with the borehole. 

58. The system of claim 57» wherein prior to the radial expansion the tubular 
liner comprises: 

one or more expandable tubular members that each comprise: 

a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposing 
ends of the intermediate portion; and 
a sealing member coupled to the exterior surface of the 
intemnedtate portion; and 
one or more perforated tubular members coupled to ttie expandable 
tubular members; 

wherein the inside diameters of the perforated tubular members are greater 
than or equal to the maximum inside diameters of the expandable 
tubular members. 

59. The system of claim 58, wherein the tubular liner comprises a plurality of 
expandable tubular members; and wherein the perforated tubular members are 
interieaved among the expandable tubular members. 

60. The apparatus of daim 57, wherein one or more of the perforated tubular 
members include a tubular elastic sealing member coupled to an exterior surface of 
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the perforated tubular member and covering one or more of the perforations of the 
perforated tubular member. 

61 . A method of sealing an annulus between a wellbore and a tubular member 
positioned within the wellbore. comprising: 

coupling a swellable elastomeric material to the exterior of the tubular 
member that swells in the presence of fluidic materials to seaiingty 
engage the wellbore. 

62. The method of claim 61 , further comprising: 

radially expanding and plastically defonfning the tubular member within the 
wellbore. 

63. The method of claim 61, wherein the tubular member defines one or more 

radial passages. 

64. The method of claim 63. wherein the swellable elastomeric materials covers 

and seals one or more of the radial passages of the tubular member. 




Applicatimi No: 
Claims seardied: 



GB041583S.8 
1-40 



I OEBcc I 
\ 




mVBSTOKINPIiOnB 



Examinor: David Pq)per 
Dateof search: 1 December 2004 



Patents Act 1977: Search Report under Section 17 
Documents considered to be relevant; 



Category 


Relevant 
10 Claims 


Identic of document and pastoge or figure of particular relevance 


X 


1,8,11,13 
.16,22,25 
,27,30,35 

,36.38 
and 39 at 
least 


GB 2382828 A 

(Shell Internationale Research Maatschappij B.V.) - see fig 9 


& 




US 2004/0123983 Al 
(Enventure Global Technology) 


A 




GB 2381019 A 

(Enventure Global Technology) 


A 




GB 2380503 A 
(SheU Oil Co) 



Categories 



X Document indicating lack of novelty oi inventive 

Y Document iMi e^ttng lack of inventive step if 
combined with one or more other docu men ts of 
same category. 

Sl Member of the same patent fiuntly 



A Document faidicating technological background and/or state 
of the art. 

P Document published on or after the declared priority date 
but before the filhig date of this invention: 

E Patem documem published on or after, but with priority date 
earlier than, the filing date of this application. 



Field of Search: 

Search of GB, EP, WO & US patent documents classified in the foUowing areas of the UKC 

l ElF — — 
Worldwide search of patent documents classified in the following areas of the IPC" 



w . 



E2iB 



The foUowing online and other databases have been used in the preparation of this search report, 
} Online: WPI> EPODOC, JAPIO 



